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Wednesday, 1st May, 1935. 
Dr. 8S. A. Neave, O.B.E., President, in the Chair. 


Election of Fellows. 

The following were elected Fellows of the Society :—RtcHarp WILLIAM PARKER, 
Woodlands, Pen-y-Gardden, Ruabon, Near Wrexham; Roger Verity, M.D., 
36, Via Masaccio, Florence, Italy. 

The PrestpENT read the loyal address presented to His Majesty the King on 
behalf of the Council on the occasion of the Silver Jubilee. 


Obituary. 
The death of Mr. H. C. Haywarp, elected a Fellow of the Society in 1919, was 
announced. 
Exhibits. 
The following communications were made to the meeting :— 


Unusual length of life and curious site of larva of Cossus ligniperda. By 
O. H. Larter. 


On April 6th, 1935, there was brought to me from one of the Godalming Council 
houses a full-grown larva and part of the cocoon of C. ligniperda which had been 
found in one of the floor-boards; and a few days later the Borough Surveyor, 
Mr. G. B. Hartfree, kindly had the relevant portion of the board cut out and sent to 
me. The hollow in which the larva was lying is a crescentic gutter about 5” long 
and 13” wide; and the surface of the wood has been shallowly rasped a little way 
beyond one end of the excavation. Mr. Hartfree told me that the board is of 
Pinus sylvestris, and probably of Scandinavian origin, and was laid down in May or 
June 1929; and that the house was tenanted in July of that year. The board 
rested on tarmac over concrete, and was itself covered by paper underlying lino- 
leum. It was the removal of the linoleum that led to the discovery of the larva. 
The most likely explanation of the presence of the larva in such a position appears 
to be that it had the good fortune when small to be lying exactly between the planes 
of two successive saw-cuts, and had been in the wood since the tree was felled, 
probably 1928, or possibly earlier. It is highly improbable that it had eaten its 
way into the board after the house was built and occupied. It seems, then, as if 
the larval period of this specimen has lasted about seven years. I hope to be able 
to record the date of the emergence of the imago, for the larva has established itself 
in a fresh cocoon in a box in my study. 


Two species hybrids in Moths. By Dr. H. Bytinsx1-Satz. 


Reciprocal crosses between Rhodinia newara Moore and Rhodinia fugax Btlr. 
were obtained from imported pupae last year by Mr. P. Amiot at Strasbourg. 
As in the crosses between Saturnia pavonia and S. pyri, copulation between the 
small fugax 3 and the large newara 2 was much more easily obtained than the re- 
ciprocal one, as the fugaz 3 proved to be much more sexually active in captivity than 
the newara $; however, one fertile pairing with this species as the male parent was 


obtained. R. fugax occurs exclusively in Japan (and with its subspecies diana Obth.), 
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in Manchuria, Ussuri and Amur, while R. newara is confined to the north-eastern . 


part of India: Nepal, Bhutan and Darjeeling. The two species show marked 
differences in their anatomical structures, as in the female antennae and in the vena- 
tion. R. newara is the type species of the genus Rhodima Stdgr. 1892 (nom. nov. 
pro Rhodia Moore 1872) while fugaa forms a transition to the nearly allied genus Loepa 
Moore (type : katinka Westw. 1847). R. fugax shows a pronounced sexual dimorph- 
ism, the male being bright reddish-brown, and the female light yellow, while in 
R. newara both sexes are coloured alike. The hybrid shows no sexual dimorphism, 
being coloured almost exactly like newara, which indicates that the brown ground- 
colour of the fugax male probably behaves as a recessive character. In anatomical 
characters the hybrid closely resembles R. fugax, while the pattern on the wings 
shows a mixture of the characters of both parental species. The table below gives 
a short description of the hybrid in regard to the characters in which its parents 


differ. 


Size, ¢. 
Size, 9. 
Antennae, @. 


Discal veins. 


Ground-colour' of 
the wings, g. 


Ground-colour of 
the wings, 2. 


Antemedial band of 
the hind-wing. 


Postmedial band of 
the hind-wing. 


Postmedial shadow 
in the 9. 

Dentated subter- 
minal line. 


Discal ocelli. 


Rhodinia newara Moore. 


_. newara g. 
Rhodinia 3 


Rhodinia fugax Btlr. 


fugax 2. 
118-135 mm. 88 mm. 73-101 mm. 
122-140 mm. 90 mm. 100-115 mm. 
Distal rami of each seg- As in fugaz. Distal rami of each seg- 
ment longer than the ment much shorter 
diameter of each seg- than the diameter of 
ment. each segment. 

Present, going right As in fugaz. Only traces, going along 


through the hyaline 
ocellus. 

Yellow, the costal and 
central part of the fore- 
wing and the post- 
median shadows of 
both wings suffused 
with red-brown. 

Bright yellow, heavily 
suffused with  red- 
brown as in the male. 

Touches the postmedial 
band of the fore-wing 
on the inner margin. 


On the inner margin 
almost touches the 
postmedial band of the 
fore-wing. 


Very conspicuous. 


In both sexes very con- 
spicuous, not  inter- 
rupted. 


Large, elongated along 
the discal veins; inthe 
3 without dark line 
around it. 


Very much like 
newara, yellow 
with a deep 


brown suffusion 
as in newara. 
As in newara. 


As in newara. 


As in fugax. 


As in newara. 


In both sexes very 
conspicuous as in 
newara, in the ¢ 


slightly — inter- 
rupted. 
Less elongated than 


in newara, dark 
circle around as 
in fugaz 3. 


orange tinge, red- 


the inner margin of 
the discal spot. 

Bright rusty red, dark 
suffusion very incon- 
spicuous. 


Light yellow, almost no 
brown suftusion. 


More proximal than in 
newara, touches the in- 
ner margin of the fore- 
wing in the middle be- 


tween the antemedial 
and postmedial bands. 

Touches the inner mar- 
gin of the fore-wing 
half-way outside the 
postmedial band of the 
fore-wing. 

Almost obsolete. 


In the $ very little con- 
spicuous; in the 9Q 
interrupted, almost 
obsolete. 


Small circular, in the ¢ 
with dark circle around 
the spot. 


The second hybrid between Odontosia sieversi Mén. g and Odontosia carmelita 
Esp. 2 was bred during the years 1932, 1933 and 1934 by Mr. B. von Niimers at 


at ae ce, a 
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Dorpat, to whom I am much indebted for the following information. In the Baltic 
States and East Prussia both species occur together in the woods where their 
larvae feed on birch. It may be mentioned, however, that hybrids between these 
two species have never been recorded in the field. The pupae of O. sieversi, which 
species normally appears about 3 to 4 weeks earlier than O. carmelita, had to be 
kept cool, to obtain the emergence of both species together for hybridisation. 
The hybrid larvae were fed on birch also. 

Two different forms of O. sieversi were used to make the crosses : (1) the nominate 
form O. sieversi Mén. in which the ¢ is of a light brown colour and the 2 is heavily 
powdered with white scales; (2) a melanotic mutation ab. stringei Stichel (1918), 
in which all the wings are heavily suffused with black in both sexes and which was 
not recorded previous to 1916-17. It occurs localised in very few places in Lettonia; 
in East Prussia it is now increasing in numbers against the light nominate form sieversi. 

The hybrid closely resembles O. sieversi; it has, however, in the ¢ almost 
dentate and ciliate antennae like those of carmelita 3. The hybrid occurs in two 
forms, a dark and a light one according to O. sieversi or O. sieversi ab. stringei being 
a parent. The following is a comparative description of the hybrids and their 
two parental species :— 


Hybrid. Odontosia 
Odontosia sieversi Mén. Odeon steversi 3. carmelita 
carmelita 9. Esp. 

Antennae, ¢. Pectinate. Very little pectinate almost | Dentate 

dentate and ciliate; consider- | and 
able variation. ciliate. 

Antennae, 9. Serrate. Intermediate. Filiform. 

Outer margin Rounded on vein 4. Less protruded than in car- | Protruded 
of the fore- melita. on vein 4. 
wing. 

Scutal lobe on Only traces present. Much reduced in size. Very pro- 
the inner mar- nounced. 
gin of the 
fore-wing. 

; : O. sieversi Hybrid with Hybrid with 
O. sieversi. O. steversi 


ab. stringet. O. sieversi 3. a ae, 


Ground-colour | Pale brown;in | Dark blackish | Pale brown | Blackish brown} Dark red- 


of wings. the 2 heavily | brown. with a red-| suffused with| dish 
suffused with dish tinge. red and so be-| brown. 
white scales. coming similar 


to carmelita. 
Discal field of |Much darker! The same col-| As in sieverst. |Much darker | Almost in- 


the fore-wing.| thantheother| our as _ the than the other] distin- 
parts of the| basal and parts of the| guishable 
wing,  bor-| marginal wing bor-| from the 
dered by two | fields, but the dered by two | other 
faint white| two border pronounced parts of 
lines. lines pro- white lines. the wing, 
nounced not _bor- 
white. dered by 
light lines. 
Abdomen. Reddish- Black. As in sieversi. | As in carmelita | Reddish- 
brown. but not black | brown, 
as in ab.| alittle 
stringet ! darker 
- |-than in 
sieverst. 
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The larvae of both species are very much alike but O. carmelita has segmental 
reddish-pink spots on the spiracular line which O. steverst lacks. The hybrid larvae 
have pronounced orange yellow spots. 


Cocoons of Zerynthia rumina (L.). By Hucn Main. With Plate I. 


A number of pupae resulted from full-fed larva of Z. rwmina found crawling over 
a wall near their food-plant at Praia da Rocha, S. Portugal, in May 1934. Hach 
larva had spun a few stout silken bands between the stems adjacent to them, 
which had been supplied for their pupation. These bands may be considered 
as forming cocoons, the bracing together of the surrounding materials providing a 
safe refuge for the pupae from June till the following spring. Another larva put 
into a tube of coarse paper in a glass phial spun a horizontal cocoon towards the top 
of the tube. A very beautiful cocoon was spun across a longitudinal crevice 
in the bark of an oak tree growing near the wall. The stout strands were anasto- 
mosed in a very ingenious manner to protect the pupa within. The larvae are 
apparently able to adapt their methods of forming their cocoons to the very variable 
conditions they find in their surroundings. Plate I shows photographs of the 
cocoons. 


EXPLANATION OF PLATE 1. 


Zerynthia rumina (L.). 


Fic. 1. Cocoon on bark of oak tree. 
2. Cocoon removed exposing pupa. 
Praia da Rocha, 8S. Portugal. Both figures x 1. 


Specimens of Yellow Pieris napi (L.). By Hucu Main. 


Seven pupae were obtained from ova deposited by a typical specimen sent to me 
by my friend Mr. F. Goode from 8. Devon in May 1934. When going from home in 
the following May the pupae were left in charge of Dr. H. D. Smart. Five of the 
butterflies which emerged were ordinary white specimens, but the other two were a 
pair of a bright yellow colour. Dr. Smart endeavoured to get the latter to pair, 
but unsuccessfully, so he killed and set them. 

P. napi is an extremely variable insect, but yellow specimens are very rare in 
nature. A yellow female was caught in Donegal about 25 years ago, and from it 
and its descendants many beautiful yellow specimens, ab. citronea Frohawk, have 
been bred by Mr. H. W. Head, and are to be seen in many collections of 
British Lepidoptera. From living material supplied by Mr. Head various entomo- 
logists have bred similar specimens, and have also bred yellow specimens from their 
offspring. 

A pair of ab. citronea were shown together with the 8. Devon pair. It was notice- 
able that the latter were of a paler colour and not such a rich yellow as the ab. 
citronea. 

In 1934, Entomologist, 67 : 138, a note by Col. C. Donovan appeared in which 
he said that while examining specimens of citronea in the Hope Collection at 
Oxford his suspicion of something artificial about them was aroused. He came to 
the conclusion that they were artificial products, obtained either by breeding 
experiments or by staining with picric acid. To test the latter alternative he treated 
white specimens of P. napi with a solution of picric acid in absolute alcohol, and 
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succeeded at once in obtaining the desired yellow colouring. He also discovered 
that the sulphur hue was discharged by the use of a solution of boric acid and sodium 
benzoate, but the normal yellow colour on the underside of the wings was not affected 
by this treatment. 

Being interested in the experiments mentioned, I corresponded with Col. 
Donovan, who kindly gave me the benefit of his experience in the best methods 
for colouring the white specimens. I confirmed the statements that yellow speci- 
mens were successfully produced and that the original colour could be restored by 
the treatment which had been described. I also found that the same treatment 
could be used on specimens of Pieris brassicae and P. rapae, and also that the 
wings on one side could be stained without affecting the others. The appearance 
of a number of dyed specimens exhibited showed no signs of any artificial treatment. 
I obtained some specimens of ab. citronea and tested them with the solution of 
boric acid and sodium benzoate and found that they were unaffected by it, so could 
not have been stained by picric acid. I also tested one of the S. Devon specimens 
with the same result. On reporting the results of my experiments to Col. Donovan, 
he considered that they were conclusive; he is, however, interested in an 
alternative treatment suggested and proposes to test it shortly. 


A portion of a Birch stem from which the beetle Melasis buprestoides L. 
was emerging. By H. M. Epresten. 


My attention was first drawn to the tree from which this stem originated by 
the way in which the woodpeckers were working it. The wood was splitting off in 
short pieces and flakes, and it appeared that there were a number of transverse 
borings which caused the wood to split off in sections when the birds pecked it. 
The species which had made the transverse borings is not known. It was at first 
thought that the flaking off of the wood was attributable to the particular state 
of decay in which the tree was when first attacked by the woodpeckers, the trans- 
verse galleries becoming more apparent as the wood dried. 

[The Melasis buprestoides was emerging from circular holes in the wood, but the 
transverse burrowings mentioned were wide flat galleries, varying somewhat in 
thickness but all very much narrower than the Melasis holes. They were filled with 
closely packed frass, so could not be cracks caused by the excessive dryness of the 
- last summer. Eventually some cast larval skins were discovered in this frass, 
and proved to be those of Melasis, and these broad flat galleries were eventually 
connected with the very much wider cylindrical pupation chambers from which 
the beetles emerged.—K. G. Bair. ] 


Recorded Statements, published in 1613 and 1764, that birds were trained to catch 
butterflies. By Sir Epwarp Poutron. 

My friend Major Leonard Darwin has kindly called my attention to the 1784 
edition of Walton’s Compleat Angler in which, as well as in the 1824 edition and 
probably others, two authorities are quoted for the statement that birds have been 
trained to catch butterflies. I therefore consulted the original works, and inasmuch 
as there are differences between the passages as given by them and in the Compleat 
Angler, the former are printed below :— 


46 


Robert Burton’s Anatomy of Melancholy, Lond., 1676, p. 169, col. 1, records as 
follows :— 

“The Persian kings hawk after Butterflies with sparrows, made to that use, 
and starrs; lesser Hawks for lesser games they have, and bigger for the rest, that 
they may produce their sport to all seasons.”’ 

A marginal note at “ Persian ”’ gives the reference “ S. Anthony Sherlies relations.” 
The statement was evidently considered appropriate for inclusion in “ Memb. 4. 
Exercise rectified of Body and mind,” of the “ Second Partition. The cure of Melan- 
choly.’’ Indeed the title of the book would justify the inclusion of an immense 
variety of subjects and is so interesting and amusing that I venture to quote 
the first part of it from the 8th edition, 1676 :—‘ The Anatomy of Melancholy. 
What it is, with all the kinds causes, symptomes, prognostickes, and seuerall cures 
of it, in three Partitions, with their severall Sections, members & subsections, 
Philosophically, Medicinally, Historically, opened and cut up. By Democritus 
Junior. With a Satyricall Preface, ..... es 

In spite of the precision suggested by Burton’s title, I thought it safer to consult 
the original work—Sir Antony Sherley his relation of his travels into Persia, London, 
1613, and with some difficulty, for the book is without an index, found the following 
passage on p. 78, describing how the Persian king, after talking to the author, 
** called some other, who entertained him with discourses of Hunting, and Hauking, 
in which he is much delighted, and vseth them with great magnificence: Neuer 
going to any of those sports, but that he carrieth forth aboue fiue hundred dogges, 
and as many Hauks [sic], nothing rising before him but itis game. For flies he hath 
sparrowes; for Birds, Hobbies and Marlins; for the greatest sort some Hawke [sic] or 
other; and for Roe-deare Eagles; hee hath particular Agaes * for his Hawkes and 
Dogges, and other Officers to them a great number.”’ 

It is especially interesting to note that there is no mention of starlings. 

The second quotation is from The Life of Edward Lord Herbert of Cherbury written 
by himself, 1st ed. ‘‘ SrRawBeRRY-Hiti: Printed inthe Year MDCCLXIV.” With 
an introductory letter by Horace Walpole. Referring to the French King Louis XIII, 
the original passage states on p. 133 :— 

“* His favorite was one Monsieur De Luynes,t who in his non-age gained much 
upon the King, by making Hawkes fly at all little Birds in his Gardens, and by making 
some of those little Birds again catch Butter-flies; and had the King used him for 
no other purpose, he might have been tolerated; but as, when the King came to 


a riper age, the government of publick Affairs was drawn chiefly from his Counsells, 
not a few errors were committed.” 


Papers. 
The following papers were read :— 


“ The biology and distribution of Rhizopertha dominica,” by C. PorrEr. 
“ The genus A ptinothrips Haliday,” by E. R. Speyer. 


.. * The Oxford English Dictionary gives ‘‘ Agaes,” in a quotation dated 1600, as the plural of 
Aga” or “‘ Agha,” originally a military title but used later with a wider significance. 
My friend Mr. J. G. Edwards, M.A., has kindly informed me that De Luynes ‘‘ was born 


in 1578 and died in 1621, and was a confidant of Louis XIII, both as king and as Dauphin. 
He was evidently a great practitioner of the art of falconry. There is a longish notice of him in — 
the Nouvelle Biographie Générale s.n. Luynes, Charles, Duc de.” 


: 4 q The word ‘‘ Nonage”’ is 
defined in the Oxford English Dictionary as under age or minority, t 


and figuratively, immaturity. 
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s oi 3 : 
The origin of Gynandromorphs in the Lepidoptera from binucleate ova, by 
K. A. Cockayne. 
+ es ; ; 
The times of activity of certain nocturnal insects, chiefly Lepidoptera,” by 
C. B. WitttaMs. 
“Notes on the nomenclature of the Aculeate Hymenoptera, with special re- 
ference to the British genera and species,” by O. W. RrcHarps. 
‘N, "10 ATa « f {' ? 
‘“‘ New Trichoptera and Plecoptera from France,’ by M. E. Mosmgty. 


Wednesday, 5th June, 1935. 
Sir Epwarp Poutron, F.R.S., Honorary Life President, in the Chair. 


Election of Fellows. 


The following were elected Fellows of the Society :—Howarp R. Bryns, M.A., 
The Nyasaland Veterinary Service, Zomba, Nyasaland; Kennetu H. L. Key, 
13, Cornwall Gardens, S.W. 7 

The TREASURER read a letter from the Home Office expressing His Majesty the 
King’s appreciation of the Loyal Address presented on the occasion of the Silver 
Jubilee. 


Obituary. 


Sir Epwarp PovLTon announced with deep regret the death of Mr. Ropert 
ADKIN, elected in 1885, a great benefactor of the Society, and of Mr. C. E. Storr, 
elected a Fellow in 1919. 


Sir Epwarp Povu.ton read the following circular regarding the distribution 
of the agenda of General Meetings :— 


The Council have had under consideration the question whether steps could be 
taken to improve the present arrangements for the General Meetings of the Society. 
It has been represented to them that Fellows of the Society would be glad to receive 
in advance of each meeting a printed agenda paper showing the principal communi- 
cations and exhibits arranged to be made at the next meeting. In this way Fellows 
having special knowledge of any of the matters proposed to be communicated to the 
Society at that meeting, or of the exhibits proposed to be shown thereat, would be 
able to come to the meeting prepared to take part in the discussion. It is felt also 
that the issue of agenda papers would be welcomed by Fellows resident abroad 
and by those Fellows who live at a distance from London, as it would enable them ~ 
to keep in closer touch with the activities of the Society than is possible under the 
present arrangement by which the only intimation which they receive of these 
activities is that contained in the Proceedings, issued at intervals of six months. 

Under a scheme of this kind it would, moreover, be possible to arrange more 
frequently for the greater part of a particular General Meeting to be devoted to a 
discussion of some problem of general interest to entomologists. owe 

The Council have accordingly decided that there shall be areata to every 
Fellow of the Society not later than the Saturday preceding the General Meeting 
on Wednesday, 2nd October, 1935, and on the Saturday preceding every subsequent 
General Meeting a notice containing particulars of communications and exhibits 


ee 
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proposed to be made at that meeting, together with the draft of the minutes of the 
last previous General Meeting. 

It will be necessary for Fellows, who propose to make communications or exhibits 
at General Meetings and who desire that a note of these should be included in the 
agenda to be issued before the meeting, to notify the Secretary of the proposed 
communication and exhibits not later than fourteen days prior to the date of the 
meeting. Where possible, these notifications should be accompanied by an abstract 
not exceeding 150 words of the purpose of the communication or exhibit. 

It is hoped that Fellows will co-operate by sending such notifications to the 
Secretary in order that the agenda to be distributed may be as complete as possible. 
It is not proposed, however, to alter the existing arrangement by which Fellows 
may also make communications to, and exhibits at, General Meetings, on signifying 
to the Secretary their intention of so doing before 12 noon on the day of the meeting 
concerned, though priority will be given at the General Meetings to communications 
and exhibits the titles of which have been included in the agenda circulated before 
the meeting. 

It has further been decided that all Fellows who propose to make exhibits at 
the General Meetings shall in future place their exhibits on view not later than 7 p.m. 


on the day of the meeting. 
By order of the Council, 


A. W. McKenny HucueEs, 
Hon. Secretary. 


Exhibits. 
The following communications were made to the meeting :— 
Inquiline Tineid larva in Termitaria, Nyasaland. By Sir Epwarp Poutton. 


It is a great pleasure to be able to show these interesting larvae together with one 
of the moths and the termites, recently sent from Fort Johnston, Nyasaland, by 
my friend Dr. W. A. Lamborn whose description of the behaviour of the inquilines 
and their hosts is recorded in our Proceedings for February 6, 1935 (p. 3). One 
of the larvae was sent to Mr. Edward Meyrick, F.R.S., who wrote on June 4th: 
“ The larva arrived this morning, and I have examined it and taken a description; 
it is unquestionably very curious, and I have seen nothing like it. I anticipate 
however that it will be found to belong to true TINEIDAE.”’ 

I hope to receive Mr. Meyrick’s description of the moth and larvae and Dr. 
Eltringham’s account of the larval minute structure, together with the determination 
of the termite, so that they may be added as post-dated sections of this com- 
munication. 


[Mr. Meyrick wrote 9 June, 1935—“TI find the insect to be a new genus of 
Tineipak, and accordingly have made the requisite descriptions, which I enclose. 
I set out one half of the specimen, which was necessary to enable me to see the 
neuration; if I had set out the other half, it would not have gone into the tube. 
I leave the recording of all other particulars to you. Undoubtedly the larval struc- 
ture is most curious, but the high degree of specialisation in this stage is not 
reflected in the imago.”’ Mr. Meyrick’s description is printed below, followed by 
Dr. Eltringham’s and this by Mr. N. D. Riley’s letter with Mr. McKenny tee 
determination of the termite—E. B. P. 26 Aug. 1935.] 
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Description of a Tineid moth and its inquiline larva. 
By Epwarp Meyrick, F.R.S. 
Passalactis gen. n. (TINEIDAE). 


, Head with long rough hairs; ocelli posterior; tongue absent. Antennae 
é» d, Simple, filiform, joints closely set, scape moderate, without pecten. Labial 
palpi moderate, porrect, second joint with elongate apical tuft of scales, terminal 
joint loosely scaled, shorter than tuft, lying on it. Maxillary palpi very short, 
slender, filiform, deflexed. Hind tibiae hairy (defective). Fore-wings 2 from 
=, 3 from angle, 7 to costa, 8 absent, 11 from towards base. Hind-wings nearly 
1, elongate-ovate, cilia $; 2 from 3, 3 from angle, 3-7 nearly parallel. 

Related generally to Tinea, but separable by the reduced maxillary palpi, 
long tuft of labial, and absence of vein 8 of fore-wings. Genotype P. tentatrix sp. n. 


Passalactis tentatrix sp. n. 


3. 14 mm. Head pale yellow-ochreous. Palpi light yellow-ochreous, mixed 
blackish except tuft. Antennae pale ochreous. Thorax yellowish-grey irrorated 
blackish. Fore-wings elongate, costa moderately arched, apex obtuse, termen very 
obliquely rounded; grey-yellowish, coarsely and densely irrorated blackish; 
markings golden-yellow; subcostal and dorsal streaks from base to an irregular 
oblique transverse streak about 4, from dorsal end of this a bar of irregular marbling 
to middle of a very irregular narrow fascia from middle of costa to tornus, an 
irregular spot on dorsum between these; three small spots grouped together on 
costa towards apex, and two similarly on termen beneath apex: cilia yellow, 
barred blackish irroration. Hind-wings dark grey; cilia light grey. 


Larva length 14 mm., width 1:8 mm., cylindrical, slightly tapering towards 
extremities; whitish, whole surface forming very numerous pubescent papillae; 
head and thoracic shield testaceous; legs strong, with simple acute claws; segments 
5-11 each with a pair of long stout tapering testaceous horny tubercular processes 
(length about 1 mm.) rising obliquely upwards from sides, set with scattered minute 
hairs, apex of process rounded, whitish, a larger area at base of process posteriorly 
also whitish; preanal and anal plates testaceous; prolegs normal, short, with 
nearly complete circles of minute hooks, anal pair very short, circlet more widely 
incomplete. 

The tubercular processes of this curious larva are unique in my experience.—E. M. 


On the Larva of Passalactis tentatrix Meyr. (TINEIDAE). 
By H. Etrrincuay, D.Sc., F.R.S. 


Sir Edward Poulton has handed me examples of the inquiline larva described 
above. Dr. Lamborn, who discovered it in Termitaria, states that the termites 
appear to extract some attractive and edible substance from the tubercles, 
of which there are seven on each side. It seemed therefore that a histological 
examination of these appendages might disclose a glandular structure of some 
interest. Sections were made in the usual way and various stains used, the 
most effective being iron-haematoxylin. Fig. 1 shows an enlarged view of the 
larva, which is actually about 1-0 cm. long. The general surface is rugose, scattered 
with very small projections, and sparsely covered with minute setae. The large 
lateral tubercles are moderately chitinised except at the distal extremities, where the _ 
cuticle becomes exceedingly thin. Sections of the larva show no unusual structures 
in the body cavity, but the lateral tubercles show a complicated structure which 
I have endeavoured to illustrate in fig. 2. The chitinous cuticle C becomes very 
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thin distally, but on the other hand the hypoderm H which is poorly developed 
under the thicker chitin becomes thicker at the distal end, and the comparatively 
large granulated nuclei are more conspicuous. In surface view this distal hypoderm 
shows a reticulated structure. The greater part of the interior of the tubercle 
consists of a laminated, spongy, slightly chitinised supporting tissue 8, the large 
interstices of which are occupied by a mass of tissue indistinguishable from ordinary 
fat-body F. At the distal extremity of the tubercle there is a mass of material 


Figs. 1-3. 


M, which presents considerable difficulty of interpretation. It is here that we should 
expect something of a glandular nature, but the tissue is far from glandular in 
appearance, cell-walls are not clearly visible, the appearance being merely that of 
a fine granulated mass. It should be noted that the larvae were fixed in Carnoy’s 
fluid, which is favourable to chromatin staining, but an unsatisfactory fixative 
for general cell structure. Whether due to this or not, there is no cell structure 
visible, but the granular mass contains darkly staining bodies D, of a peculiar 
form. They are either spindle- or comma-shaped, and when of the former type, 
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may in some instances be greatly elongated so as to resemble, at least in shape, 
the familiar “ bipolar”’ nerve-cell, though I do not think they are of a nervous 
character. It would be interesting to observe, under a stereoscopic microscope, 
the action of the termite in contact with these tubercles. The actual excretion 
of a supposed fluid might then be determined. The highly developed hypoderm, 
and tenuity of the cuticle, seem to suggest the possibility of an excretion of some 
kind, but there is certainly no typical glandular structure. Finally one other point 
seems worthy of record. I have studied very few “micro” larvae, and cannot 
find any reliable description. Lepidopterous larvae usually have six ocelli on each 
side of the head. The present species has only one relatively large ocellus,* and 
that is placed rather ventrally, close to the base of the antenna. Fig. 3 is a sketch 
of the underside of the head, and the ocellus is indicated at O.—H. E. 


Determination of the Termite host of the inquiline larva of Passalactis tentatrix 
Meyr. 
By A. W. McKenny-Huauss, D.I.C. 

[Mr. N. D. Riley kindly wrote, 26 June, 1935 :—] 

“The termite has proved easier than we anticipated. McKenny-Hughes with 
a little help has been able to run it down to Rhinotermes (Schedorhinotermes) 
lamanianus Sjést. He tells me that this is a very characteristic genus with only one 
or two African species in it, and so he is perfectly satisfied that the identification 
is correct.” 


Five female Fossorial Wasps (Trypoxylon lissonotum Cam.) from compartments 
in the glass tube of a fountain-pen-filler : 1933-34, Tzaneen, N. Transvaal. By 
BotHa DE MEILLon, South African Institute for Medical Research. 


[Communicated by Sir Edward Poulton, who exhibited the wasps and said that they 
had been kindly determined by Dr. G. Arnold, D.Sc.] 


Notes on the larval food, cocoon-spinning and emergence of five female Trypoxylon 
lissonotum Cam. 


7.x11.33. Found in a rack the glass portion of a fountain-pen-filler. The tube 
was divided off into five compartments by means of thin mud septa. Hach com- 
partment contained some spiders. One spider in each compartment had a very 
small white glistening grub attached to it. 

Nearest to the drawn-out end through which the parent wasp could not have 
entered, 


Compartment A contained 4 large and 1 small spiders. 


br ee 4 large spiders. 

39 C 9) 4 I J 99 

- Pov 6 smallish spiders. 
a Bis agi 4 spiders. 


* Mr. Meyrick has kindly written, 5 Aug. 1935, as follows ——- Tillyard, in his Insects of 
Australia and New Zealand, p. 406, after writing ‘ the typical Lepidopterous caterpillar has six 
ommatidia’ [as he calls them, holding that they are distinct from ocelli] ‘on each side of the 
head,’ adds, ‘ The larvae of GRACILARIIDAE and some TINEIDAE have only one pair. 
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It is obvious that the parent wasp must have entered from the open end E and 
that the egg in A was laid first, and would therefore be older than eggs in B, C, D, and 
E. One would thus expect it to hatch first; if so it will have to break through 
five mud partitions in order to emerge! This seems unlike Nature. liA contained 
most food the insect would take longer to mature, but the food appears to be evenly 
distributed amongst the compartments ! 

8.xii.33. Larva in A quite evidently more mature than others; larva in HE 
least mature (judging by size). 

11.x11.33. 

Compartment A. Spiders finished, larva in whitish cocoon; still spinning. 

B. r - = - o 4 


33 


+] > +) 29 9? 2? 29 


C. 
> D. 3 3 ,, Just beginning to spin. 
E. One complete spider and remnants of another one still left. 


>> 


Orly dnd of the fillar 
Mud partition RE S555 enken | 
A B be D E 


Fie. 1. 
12.x11.33. 
Compartment A. Cocoon finished, open end attached to lower mud partition. 
9 B. 9) 2? 22 bar be) 
“ C. in BA and attached to side of tube by threads. 
a D. Cocoon half finished. 


+5 EK. Spiders just finished, larva beginning to spin. 
15.x11.33. Cocoons all completed. 
5.1.34. At 3.30 p.m. adult in B has eaten its way through cocoon and at short 
intervals tries to break through barrier of mud between it and C. 
6.1.34. Adult in B has made no further progress. 
», A out of cocoon making progress through to B. 
7.1.34, Adult in E with its head through partition leading to opening of tube. 
Adult in D breaking through partition towards E. 
” C ” ” ” »” ins 
s B has made no further progress. 
” A ” ” oe) 
8.1.34. Adults from B, C, D, and E have made their way completely out of the 
filler into a larger tube within which the filler had been placed. 
9.1.34. A still trying to get out. 
10.134, All adults dead except in compartment A. This insect now faced in 


53 


opposite direction nibbling away at the partition at narrow end of tube from 
which there is no possible escape. Dies. 


As was suspected A and B hatched first: A never succeeded in advancing 
beyond its own compartment; B only escaped after C, D and E had already broken 
through their barriers. It seems obvious that no provision was made for the young- 
est larva to hatch first, which is really necessary if the oldest is to be given a chance 
of surviving. Possibly the filler is an unnatural habitat for this wasp, and in nature 
some other provision is made for the survival of the first born —B. pr M. 


[It would be very interesting to know whether the emergences from the tube 
on January 7 and 8 were strictly in the sequence E, D, ©, B, or whether one or more 
of the wasps passed through chambers containing others that were emerging. 
If this was not so the four emergences must have been in the inverse order of age— 
the youngest first, the oldest last. It is much to be hoped that further observation 
will be directed to this special point, for it is of great interest and may throw 
much light upon the behaviour of certain species in the wild state. The pause of 
A and B when they had emerged from their cocoons suggests the possibility of some 
inhibitory effect exerted by the wasps in one or more of the chambers E, D, C. It is 
obvious, however, that the instinctive behaviour of A was abnormal.—E. B. P.] 


** Mosquito bites’? believed by the Somali natives to be the cause of ‘‘ deadly 
fevers,’’ as reported by Sir Richard Burton in 1856. By Sir Epwarp Povutton. 


My friend Mr. A. H. Hamm has sent me a copy of a very interesting passage 
in a footnote to pp. 23-4 of First Footsteps in East Africa or an Exploration of Harar, 
by Richard F. Burton, London, 1856. 

“** Fid-mer,’ or the evening flyer, is the Somali name for a bat. These little 
animals are not disturbed in houses, because they keep off flies and mosquitves, 
the plagues of the Somali country. Flies abound in the very jungles wherever 
cows have been, and settle in swarms upon the traveller. Before the monsoon 
their bite is painful, especially that of the small green species; and there is a red 
variety called ‘ Diksi as,’ whose venom, according to the people, causes them to 
vomit. The latter abounds in Gulays and the hill ranges of the Berberah country : 
it isinnocuous during the cold season. The mosquito bites bring on, according to the 
same authority, deadly fevers: the superstition probably arises from the fact that 
mosquitoes and fevers become formidable about the same time.”’ 

Mr. Hamm’s copy was made from a volume in the “ Everyman’s Library” 
series which accurately follows the passage in the original edition. The period of 
the author’s journey was Oct. 1854 to Feb. 1855 and the preface is dated 10 Feb., 
1856. Major Austen, to whom I showed the passage, agreed that so early a re- 
cognition of the cause of malaria was well worth attention, for it does not appear to 
be noticed in works devoted to the subject. The fact that the natives were right 
and the author mistaken in his interpretation is also of much interest. 


Vermileo vermileo nigriventris Strobl (RHAGIONIDAE) bred from hibernating 
larvae collected by Mr. Hugh Main in S. Portugal. By Sir Epwarp Povtton. 


The two living female Diptera exhibited to the meeting emerged on the Ist 
and 3rd of June, 1935, respectively. Of the larvae collected in June 1934, some 
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pupated and emerged in August at St. Helens, I.W., while the remaining six were, 
on returning to Oxford, left in the Hope Department, in the charge of Mr. Ernest 
Taylor, who supplied them with ants (Myrmuca) and small woodlice (Tricloniscus 
roseus Koch). Two pupated on the surface of the sand, 2nd May, 1935, while the 
remainder ceased to feed and to make pits,-and had all pupated, also on the surface, 
by May 12. Four emerged, including the exhibited specimens, between May 25 
and June 3. 

Iam greatly indebted to my friend Mr. Hugh Main for giving me the opportunity 
of observing these most interesting “‘ Demons of the Dust ’’ and also for the pleasure 
given to many friends who saw them. 


‘* Worm-lions ”’? from Portugal and the Sudan (Diptera, RHAGIONIDAE), with a 
description of a new species. By F. W. Epwarps, Sc.D. 


During a visit to South Portugal in 1934 Mr. Hugh Main obtained a number of 
“ worm-lions ”’ (Vermileo sp.) from which flies were reared which appeared to show 
marked differences from the common Vermileo vermileo L. As the recent revisions 
by Lindner and Szilady of the Palaearctic RuacionripAE mention only a single 
species of Vermileo, it was thought at first that these Portuguese specimens must 
represent an undescribed species, but Wheeler in his Demons of the Dust mentions 
a subspecies nigriventris described by Strobl (1906, Mem. Soc. esp. Hist. nat., 
8: 271) which has been overlooked by recent revisers. Reference to Strobl’s 
description shows that the Portuguese specimens must belong to this subspecies, 
the types of which came from Cercadilla and Los Molinos, Spain. Strobl knew only 
the male of his subspecies, but the series reared by Mr. Main includes several examples 
of each sex, and it is therefore now possible to give a fuller statement of the distinc- 
tions between the two forms than Strobl was able to do. 

Some years ago I received from Mr. H. Britten of the Manchester Museum 
specimens of a Vermileo reared from larvae collected by Mr. R. A. Wardle in the 
Sudan. These were put aside for future study as being possibly distinct from 
V. vermileo; the opportunity has now been taken of examining them in detail, 
and they prove to belong to a new species which is described below. Perhaps the 
record of V. vermileo from Egypt may refer to this new species rather than to the 
true V. vermileo. 

The genus Vermileo has usually been referred to the RHAGIONIDAE (LEPTIDAE), 
but the correctness of this allocation has recently been questioned by G. C. Crampton, 
who regards the thoracic structure as indicating a closer affinity with the AsTLIDAB. 
Comparison of the male hypopygial structure of Vermileo with that of typical 
RHAGIONIDAE and ASsILIDAE suggests that the older view is more likely to be correct; 
the form of the ninth sternite, with its inwardly-articulating styles, is quite similar 
in Vermileo and Chrysopilus. 


Vermileo vermileo vermileo L. 


Examples of V. vermileo in the British Museum from the South of France and 
Spain show the following features of colouring :— 
(1) Third antennal segment mostly yellowish, darkened on upper edge only. 
(2) Palpi yellow. 1s 4 
(3) Pronotum yellow. 
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(4) Middle dark stripe of mesonotum divided by a pale area except in front and 
not reaching back beyond middle of thorax. 

(5) Scutellum yellowish. 

(6) Dark area in middle of pleurae not extending on to pteropleura. 

(7) Hypopleura yellowish. 

(8) Hind coxa with a dark patch behind, fore and mid coxae wholly yellowish. 

(9) Hind femora and tibiae indefinitely darkened towards tips. 

(10) Wings practically clear. 

(11) Abdomen largely yellow; in Q with median and lateral dark spots on each 
tergite; in ¢ with these spots ater and fused into dark bands on each of tergites 
2-4, but leaving the anterior and posterior margins of these tergites, as well as most 
of tergites 5-7 yellow. 


Vermileo vermileo nigriventris Strobl. 

Mr. Main’s specimens from Praia de Rocha, South Portugal, show the following 

differences in colouring from typical V. vermileo as described above :— 

(1) Third antennal segment all dark. 

(2) Palpi blackish. 

(3) Pronotum dark. 

(4) Middle dark stripe undivided and (except in some 99) reaching back to 
scutellum. 

(5) Scutellum blackish, at least in ¢. 

(6) Dark area in middle of pleurae extending on to pteropleura. 

(7) Hypopleura largely dark. 

(8) Hind coxae blackish, other coxae also largely darkened. 

(9) Hind femora and tibiae blackish on at least the distal two-thirds. 

(10) Wings with a small smoky area towards outer end of upper basal cell. _ 

(11) Abdomen mainly black; in ¢ and in darker 99° with only the bases of seg- 
ments 3-6 yellow, 2 and 7-9 entirely black; in lighter 29 also with posterior margins 
of segments 2—7 yellowish. 

Mounts of the male hypopygia of the two forms show no obvious differences, 
and in other parts of the body there appear to be no constant structural distinctions 
between the two forms. All the specimens of typical V. vermileo which I have 
examined have the fourth posterior cell of the wing rather widely open, while most 
of those of the subspecies nigriventris have this cell closed or only narrowly open, 
but the venation in this genus is so subject to variation that no importance can be 
attached to such differences. A peculiarity of some of Mr. Main’s specimens is 
that the second posterior cell is pointed at the base or even stalked, but in others it 
is broadly sessile as usual. 

V. v. nigriventris is clearly not the same as V. v. balearicus Wheeler from Majorca ; 
the description of the latter does not indicate any well-marked distinction from 
V. v. vermileo L. 


Mr. Main has sent the following account of the eggs and young larvae, which 
were not previously known in the case of the European species; as he remarks, 
there is a rather marked difference from the egg-laying habits of the American species 
described by Wheeler. 
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“ Male and female Vermileo on emergence were put into a cage with fine dust, 
half the surface of the interior being covered with black paper. No pairing was 
observed, but a female was noticed running about with the abdomen curved 
abruptly forward and an egg carried at the tip of the tail. Oviposition was not 
observed, but a large number of ova must: have been laid in the dust as many small 
pits appeared, made by the newly-hatched larvae. pie 

“ Three ova were laid on the black paper, these being creamy-white in colour 
with a smooth but dull surface, about 0°6 by 0°4 mm., set at an angle of about 45° 
with the surface and in two out of three cases with the micropylar end upwards. 
The shell is hard and remains rigid after the hatching of the larvae; emergence was 
by irregular slits close to the micropylar end at one side. 


Fie. 1.—Hypopygium of Vermileo vermileo L. (a, b) and V. niloticus sp. n. (c, d) 
from above (a, c) and below (b, d). Aedeagus (phallosome) omitted. 


“The young larvae as soon as hatched would jump actively when stimulated. 
It was difficult to get small enough insects to feed them, but small specimens of 
Lasius flavus were seized, especially if they had been previously stunned by rubbing 
gently between the finger and thumb. 

“Twelve months after hatching the larvae had only moulted once. Their pits 
were then about } inch in diameter at the top, but they could still only overpower 
quite small ants.”’ 


Vermileo niloticus sp. n. 


In general very similar to V. vermileo, but showing many small differences. 
Palpi yellow, but shorter than in V. vermileo; third antennal segment also shorter. 
Face slightly narrowed below, which is not the case in V. vermileo. Pronotum 
yellow. Middle dark stripe of mesonotum undivided, but not reaching back to 
scutellum. Scutellum blackish; a large blackish patch in middle of pleurae, 
which, however, does not extend on to pteropleura; hypopleura dark. Hind 
coxae all dark; hind femora and tibiae not very dark. Abdomen with yellowish 
ground-colour; tergites 2-6 each with large but ill-defined dark dorsal spots, 
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and with less obvious dark lateral spots; 7 all dark. Hypopygium differing 
considerably from that of V. vermileo: ninth tergite broader, with its corners pro- 
duced into bare, rounded processes; style much more slender, twisted and bare; 
posterior margin of sternite different in outline. | 


SupDAN (locality unrecorded), larvae collected in Oct. 1925 (R. A. Wardle), 
2 $¢ reared in Manchester in March 1927 (H. Britten). 


A living specimen of the Dynastine beetle Strategus titanicus F. imported in 
bananas. By Professor G. D. Hate Carpenter. 
This beetle was brought to the Oxford Museum, having been found in bananas. 
It was identified by Mr. Arrow, who kindly told me that specimens were commonly 
brought over in this manner. All the specimens that he had seen were males, 
as in the case of this specimen. 


A new Bematistes-Pseudacraea combination from Uganda. By Professor G. D. 
HALE CARPENTER. 


Mr. T. H. E. Jackson, F.R.E.S., collected in September 1932 in the Budongo 
forest, Bunyoro, Western Uganda, certain interesting butterflies such as the little 
known Bematistes schubotzi Grunb. (1934, Proc. R. ent. Soc. Lond., 8: 109). 

I urged him, if possible, to return and make a large collection of species of 
Bematistes and their associates, which he was fortunately able to do in August— 
September 1934, the results being of much value in the study of geographical 
distribution of models and mimics. It appears that, at the time and in the place 
where he collected, Bematistes tellus ewmelis Jord., which in my experience is generally 
the most abundant of the species of Bematistes with which mimetic forms of Pseud- 
acraea are associated, was replaced by B. schubotzi, usually considered to be a rarity. 
The female of this differs from tellus conspicuously on the upper surface by the bril- 
liantly shining white subapical patch of the fore-wing which in tellus is of the same 
dark orange-brown colour as the hind-wing. Moreover the inner-marginal patch 
of the fore-wing in most specimens is also shining white, although occasional speci- 
mens show it to have orange suffusion. This seems to be more highly developed in 
the Budongo specimens than in those collected west of Lake Kivu by T. A. Barns 
(vide infra) : out of six females sent to the Hope Department in two the inner mar- 
ginal patch is of the same colour as the hind-wing except for a very slight white 
suffusion anteriorly where it meets the black, in two others the pale portion of area 
1 is more orange than white, 1 a being orange and 2 being more white than orange, 
while the remaining two show decided suffusion with orange scales at the bases 
of the white areas. In Barns specimens only one has the white inner marginal 
patch partially suffused with orange. Possibly the Budongo specimens may prove 
to be a distinct race. The male schubotzi has the subapical patch white on the under 
surface only. 

This striking Bematistes was by no means uncommon in the Budongo forest, 
for Mr. Jackson captured nineteen, whereas only three tellus were taken, one having 
the subapical area of the fore-wing so suffused with white that it was thought to 
be schubotzi at first. A form of Pseudacraea eurytus female was taken which bears 


as close a resemblance to schubotzi as the form terra Neave does to tellus eumelis 


in most parts of Uganda: the resemblance is to those schubotzi in which the inner 
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marginal area of the fore-wing is not entirely white. But the shining white sub- 
apical patch, and the rich golden orange ground-colour very closely resemble the 
corresponding parts in schubotzi. This form of ewrytus appears not to have been 
described: there are none at Tring, and the very large collections of ewrytus at 
Oxford contain no specimen. The collection formed by the late Mr. J. J. Joicey 
contains two females of this type taken by the late T. A. Barns in the same locality 
in which he found schubotzi plentiful (vide infra): these are now in the National 
Collection. The data are as follows: Upper Lowa Valley North Side, Sept. 1921, 
and Itoa river, Ituri forest, Congo Seniliki [sic] watershed, Congo-Belge, Jan. 1920. 

There is also a specimen in the Hope Department with data “ Fernando Po, 
between Moka and Concepcion, 2000-3000 ft., G. H. Bullock, Dec. 2, 1915,” an 
area in which schubotzi has not yet been recorded. 

This form is now described as follows :— 


Pseudacraea eurytus 2 form sehubotzoides f. n. 


Pattern asin terra Neave. The orange-brown ground-colour is of a richer, deeper, 
golden orange than in terra, like that of Bematistes schubotzi Grunb., but the sub- 
apical area on both sides of the fore-wing is clear shining white with no yellow scales. 
The under surface of the base of the hind-wing shows a faint trace of darker red- 
brown shading, more than in typical terra but not so much as in examples of terra 
from the Sese Isles, L. Victoria, transitional to tirikensis Neave, in which there is 
often a distinct red basal triangle. Such transitional specimens may have the sub- 
apical yellow area suffused with white scales but not of the pure shining white of 
schubotzoides (1913, Trans. ent. Soc. Lond., 1913: Pl. XXXIV, fig. 10). 


Type and paratype in the Department of Entomology, Oxford University 
Museum, from Budongo forest, Bunyoro, W. Uganda, August-September 1934 
(7. H. EL. Jackson). 


The males associated with this form have the subapical area of the fore-wing 
only slightly paler than the other areas, thus resembling on the upperside the male 
schubotzi, but it is not white underneath as in schubotzi. The male form is not 
sufficiently distinct from terra to be clearly separated: it has also been taken at 
Yambio, Bahr-el-Ghazal, 8.W. Sudan. 

There are also to be included in the associates of schubotzi in the Budongo forest 
the similarly coloured form of Acraea althoffi recently described as f. budongensis 
(1935, Proc. R. ent. Soc. Lond., 10: 22) and a corresponding form of A. jodutta. 
The latter, alluded to by Eltringham (1912, 7rans. ent. Soc. Lond., 1912: 329) as 
a form of dorotheae HK. Sh. with the subapical area white, was named ab. integra by 
Schultze and Aurivillius (1923, Ergebn. 2te. Deuts. Zentr. Afr. Exped., 1910-11, 
1 (17) : 1121), the type having come from South Cameroon. It is widely spread, 
and the corresponding form in the closely allied, more southern, A. esebria Hew. 
has a considerable resemblance to D. chrysippus L.; an interesting example of 
the linkage of groups centring round different models. A. jodutta frequenting 
forest or bush would only occasionally encounter chrysippus in the forest, but in the 
open would benefit by the resemblance, while in the forest it would gain by 
resemblance to schubotzi, or as the form dorotheae, to tellus. 

The discovery of areas in the Eastern Congo and Western Uganda where Bematistes 
schubotzi exists in abundance, and has associated with it hitherto unknown forms 
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Photo: Imperial Forestry Institute, Oxford. 


Species of Planema and associated mimics from Budongo Forest, Uganda. 
Slightly less than three-fifths natural size. 
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of Acraea althofi and Pseudacraea ewrytus adds another pair to the now well-known 
Bematistes-Pseudacraea eurytus series. (References to previous work in Uganda will 
be found in my last paper on this subject (1924, Trans. ent. Soc. Lond., 1928 : 469, 
491).) 

The Joicey collection contains a fine series of schubotzi (15 33, 14 QQ) obtained by 
T. A. Barns to the west of Lake Kivu, in an area bounded by the parallels of 28° 
and 30° E., the Equator, and 2° N. There is also one ® specimen from northern 
Ruanda, on the east of the rift valley, between Lake Kivu and Lake Tanganyika. 
Neave took one specimen only during his visit to the Budongo forest in 1911. 

I take this opportunity of alluding to the vigorous criticisms of the interpretation 
of these phenomena by Natural Selection which pour from the pen of Herr Franz 
Heikertinger of Vienna. This critic accuses those who support this interpretation 
of inventing some mysterious special explanation for phenomena which are no more 
than coincidental likenesses among insects which, with only a limited number of 
colours and patterns available, must present a fortuitous resemblance to each other 
sometimes, more especially as they have a common ancestry. 

Such arguments ignore the niceties of geographical distribution such as I showed 
in the associations from islands in Lake Victoria, which may exhibit the forms of 
eurytus in different proportions on two islands closely adjacent, the forms on each 
island agreeing with the appearance of the predominant Bematistes on that island. 
Budongo forest adds one more area to those already described in which the pre- 
dominant Bematistes is associated with forms of ewrytus like itself in appearance 
and numbers, while other forms of eurytus, resembling less numerous Bematistes 
are in the minority. A full account of Mr. Jackson’s whole collection of these 
mimetic associations in Budongo forest will, it is hoped, be available at a later date. 


EXPLANATION OF PLATE 2. 


Two mimetic associations centring round Bematistes schubotzi Grunb. and a form of 
B. epaea Cr. collected by T. H. E. Jackson, August-September 1934, in Budongo forest, 
Bunyoro, Western Uganda. 


Fie. 1. Bematistes schubotzi Grunb., 9. 
2. Pseudacraea eurytus schubotzoides, 9,form.n. Type. 
3. Acraea jodutta integra, 2, Schultze and Auriv. 
4. Acraea althoffi, 2 form budongensis Carptr. Type. 
The subapical patch of the fore-wing brilliant white, the other pale areas rich 
golden orange. 
. Bematistes epaea, 2. Intermediate between e. epaea Cr. and e. paragea Gr.-Sm. 
Pseudacraea eurytus, 2. Form transitional to obscura Neave, mimicking 5. 
. Bematistes epaea, 9. A little nearer to paragea than 5. 
. Papilio cynorta, 2 f. peculiaris Neave, mimicking 7. In these two the cream 
colour of the hind-wing is more definitely restricted than in 5 and 6. 
These four specimens agree in the cream colour of the pale areas. 


WD TD 1 


The effect of the severe frost of 17th May on oak-feeding larvae. By Mr. H. M. 
EDELSTEN. 

Ten degrees of frost were registered on the high ground and as much as fifteen 

degrees in the valleys on 17th May, 1935. The foliage of oak, ash and beech was com- 


_ pletely destroyed and as the result of the hot sun next day became hard and brittle. 


Many trees were carefully examined a week afterwards to see how the larvae had 
been affected. There were still numerous larvae alive (chiefly Tortricids), but they 
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were showing signs of starvation. Possibly the dew and rain softened the leaf- 
stems and enabled them to exist. After a fortnight the same trees were again 
examined and I noticed that the new shoots were being gnawed by the larvae which 
had survived. Many general feeders had left the oaks and were feeding on hazel, 
alder and birch growing beneath the oaks. A larva of Thecla quercus (LL.) was found 
feeding on honeysuckle, but returned to oak immediately it was offered to it. 
The oak foliage exhibited was kept in a tin box for 14 days and on examination 
five larvae (all Tortricids) were still alive and were strong enough to eat oak leaves 
when offered them. It is to be feared, however, that a great number of larvae 
perished. 


Wednesday, 2nd October, 1935. 
Dr. 8. A. Neave, O.B.E., President, in the Chair. 


Elections. 


The following were elected Fellows of the Society :—C. J. Gotteper, 8, Dryden 
Mansions, Queen’s Club Gardens, London, W.14; M. S. Manz, Entomological 
Section, Zoological Survey of India, Indian Museum, Calcutta, India; and GEOFFREY 
R. Waker, M.B., Ch.B., D.T.M., The Sir Alfred Jones Research Laboratory, 
Freetown, Sierra Leone, West Africa. 


Obituary. 


The PRESIDENT announced the deaths of Dr. Paut Martin, elected in 1935, 
W. Ormiston, elected in 1913, and of A. H. Swinton, elected in 1876, who, at the 
time of his death, was the senior Fellow of the Society. 


Papers. 
The following papers were read :— 
“The Mutillid Wasps of the Islands of the Pacific Ocean,” by Professor C. E. 
Micke, Ph.D. 
“The Rhopalocera of Abyssinia,” by Professor G. D. Hate Carpenter, M.B.E. 


Exhibits. 


The melitaeine butterflies Euphydryas wolfensbergeri Frey and E. desfontainii 
Godt. with remarks on their geographical distribution. By Dr. L. G. Hicers. 


E. wolfensbergeri Frey is quite distinct from EZ. maturna L., with which it is often 
associated in modern text books. It is identical with E. intermedia Men., which 
occurs in the Altai, Sajan and Kentei ranges and extends eastwards into Corea. 
EL. wolfensbergeri therefore provides very striking evidence of the relation between ~ 
the Alps and the great mountain ranges of Northern Asia. The nearest European 
habitat is separated from the Altai Mountains by over 3,000 miles, but specimens 
_ from these localities are not distinguishable. With the possible exception of 

Parnassius phoebus F., it is probable that no other butterfly is known at present 
which shows a similar distribution. q 


————— — ——— 
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E. desfontainii Godt., is a well-known insect inhabiting Spain and North Africa. 
It is related very closely to the form orientalis H.S., from Asia Minor, indeed in 
some cases the resemblance is so close that if a specimen of orientalis were taken in 
Spain the fact would possibly pass unnoticed. The genitalia of the two forms show 
small but obvious differences and it is reasonable to look upon them as specifically 
distinct. It is certainly true to say that orientalis represents desfontainii in Asia 
Minor, and it is suggested that the taxonomic position would be better expressed 
if the two butterflies were united as subspecific forms of a single taxonomic unit. 
In this way the close relationship would be emphasised and the species would 
naturally take its proper position with several others exhibiting a similar distribution. 


Geographical races of British Humble bees. By Dr. O. W. Ricwarps. 


An account of the races of Bombus muscorum (L.) and B. smithianus White has 
recently been published (Richards, 1935, Trans. Soc. Brit. Ent., 2:73-85, 1 pl.). 
The former species (subsp. sladeni Vogt) is widespread but local in south England, 
including Lundy Isle; in Scotland and Ireland it becomes commoner in a slightly 
different form (subsp. pallidus Evans). It reaches the Orkneys where it is again 
a little differentiated (subsp. orcadensis Richards). B. smithianus is known from 
the Shetlands, Outer Hebrides, Tiree and Coll (subsp. smithianus), Aran Is. (subsp. 
allenellus Stelfox), Scilly Is. (subsp. scylloniws Richards) and Alderney. This 
fringing distribution has many analogies with that of the voles (Microtus and 
Evotomys). In them there is some evidence that a Pleistocene fauna has been driven 
outwards by recent invaders. 

Bombus jonellus (Kirby), of which the variation was described by Richards 
(1933, Ann. Mag. nat. Hist., (10) 12 : 59-66), is also spread over the British Isles, 
but races are developed only on Shetland (subsp. vogtii Richards) and Outer Hebrides 
(subsp. hebridensis Wild). In this case, the races appear to be forms split off an 
ancient member of our fauna, rather than the relics of the Pleistocene. 


Catopsilia pairing in the air; Precis sucking at extended abdominal brushes of 
Danaus chrysippus Linn. By Lieut.-Col. H. F. Sronenam, Kaitale, 
Kenya Colony. 


[Communicated by Professor HALE CARPENTER. ] 


On 23rd July, 1935, I witnessed something out of the usual which may be of 
interest to Fellows of the Society. A newly emerged female of Catopsilia florella 
F. was ascending with fluttering wings in the familiar manner, with a male following 
her in circles, courting her in the usual way, when, suddenly, at about fifteen to 
twenty feet up, they copulated and flew away-in coitu. This is the first time I 
have ever seen two butterflies actually copulate in the air. Other insects such as 
Carpenter bees regularly do it. 

Another observation of mine may be of interest. Seeing an individual of Precis 
octavia natalensis Stgr. repeatedly flying after an individual of Danaus chrysippus 
(Linn.), I stopped to observe. The Danaus alighted on a weed with open-spread. 
wings and, turning up the abdomen, extended its brushes. The Precis immediately 
settled behind it and, uncoiling its proboscis, sucked at the brushes. This went on 
for some time, the Precis at times fluttering into the air then re-alighting to continue 
the’ performance. ‘ 
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Euphydryas aurinia (Rott.) from Ireland parasitised by Apanteles bignellit 
Marshall. By D. 8. WILKINSON. 


A large number of Apanteles bignellii Marsh. was bred from larvae of Euphydryas 
aurinia sent to me by Dr. Kemp. Ina note accompanying the material Dr. Kemp 
said: ‘The larvae were collected last August (1934) in West Kerry; they were 
brought to England and passed the winter at Weybridge. Whether the pare 
attacked them in Kerry, when very young, or later in Surrey, is not known. 

A. bignellit is an interesting species since it has never yet been recorded definitely 
from anywhere except Ireland, and also on account of the large masses of silk made 
by the pupating larvae, which is unusual in Palaearctic species. 

But I did not exhibit this material on this score alone, but largely for the purpose 
of propaganda. This species of Apanteles was described by Marshall in 1885, and 
from that date until the present day there have been only one or two specimens of 
this common species in our National collection in the British Museum (Natural 
History), namely the material from Marshall’s collection, material that, to say the 
least, is in very indifferent condition. Certain Fellows of the Society make a habit 
of preserving for the Museum all parasites that they breed; and I feel certain that 
there must be other Fellows who would be only too glad to assist in this way if they 
could be certain that their efforts would be appreciated. I can assure them that 
both the Imperial Institute of Entomology and the British Museum are desperately 
in need of bred series of Palaearctic species of Parasitic Hymenoptera, and that, 
in fact, work in many instances is being considerably held up by the lack of sufficient, 
good material. 


A portrait of Jacob Hubner. By the Prestpent. 


Dr. Neave exhibited a photograph of a portrait of Jacob Hiibner recently 
acquired by the Society. No other portrait of Hiibner is known to exist. 


Wednesday, 16th October, 1935. 
Dr. 8. A. Nzave, O.B.E., President, in the Chair. 


Elections. 

The following were elected Fellows of the Society :—VaLentine HueH WILFRED 
Dowson, Kut As-Sayyid Estate, Basrah, Iraq, and ALTERBURY CouLsTon Evans, 
Rothamsted Experimental Station, Harpenden, Herts. 

Obituary. 

The PrEsIDENT announced the deaths of G. B. pz B. Kursuaw, elected in 1904, 
and of the Rev. Prebendary A. P. Wickuam, elected in 1917. 

The Biology of Encyrtus (Comys) infelix, a remarkable Chaleid parasite of 
Lecanium hemisphaericum. By Dr. W. H. Tuorps. 


C. infelia is an internal parasite of the Coccid L. hemisphaericum, a common 
pest of glass-house plants in England. It is of especial interest owing to the extra- 
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ordinary complexity of the relationship between the parasite larva and host. The 
respiratory adaptations in particular are perhaps the most remarkable known among 
parasitic insects. 

The chorion of the egg is prolonged to form a hollow stalk which projects through 
the skin of the host and which enables the early (metapneustic) larval stages, within 
the body cavity, to utilise atmospheric oxygen. Later a totally different method 
of respiration supervenes. The connection with the egg stalk is broken and the 
larva (now metapneustic) becomes closely invested by a membranous sheath pro- 
duced by the host. This sheath becomes fused on to the main tracheal trunks of 
the host in four places so that ultimately a connection is established between the 
cavity of the sheath and the lumen of the host tracheal system. The parasite is 
thus enabled to utilise the air contained in the respiratory system of the scale insect. 


The British Museum Expedition to Eastern Ruwenzori, 1934-35. By Dr. F. W. 
EDWARDS. 


Dr. Epwarbs gave an account of the expedition illustrated by lantern slides. 


Wednesday, 6th November, 1935. 
Dr. 8. A. Neave, O.B.E., President, in the Chair. 


Elections. 


The following were elected Fellows of the Society :—Grorcr FrepEric Bar- 
THOLOMEUZ, L.M.&S. (Ceylon), D.T.M.&H. (England), The Medical and Sanitary 
Services, Colombo, Ceylon; Major J. E. Dryspatz, Shordale, P.O. Umtali, 
Southern Rhodesia; G. M. Henry, The Colombo Museum, Colombo, Ceylon; 
Sheikh Asppur Rasuip, 78-A, Model Town, Lahore, India; CHartes RoBerts, 
F.R.H.S., Llysmair, Ruthin, Denbighshire; Frank Henry Taytor, The School 
of Public Health and Tropical Medicine, University of Sydney, N.S.W., Australia ; 
Dr. E. M. Waker, Department of Invertebrate Zoology, University of Toronto, 
Toronto 5, Canada. 

Obituary. 


The death of A. L. Raywaprp, elected a Fellow of the Society in 1907, was 
announced. 
Exhubits. 


A second record of Callimorpha hera in the Isle of Wight, 28.viii.1935 ; records of 
attacks on butterflies. By Sir Epwarp Poutton. 


This moth was taken by hand, fluttering about with nearly the whole of the 
R.F. wing missing, in my garden at St. Helens, Isle of Wight. Mr. C. L. Collenette 
informs me that the only other I.W. record is of a capture in 1877, mentioned by 
South. Mr. H. F. Poole, Hon. Curator of the Shanklin Museum, also referring 
to South, writes :—‘ There is a somewhat chipped specimen in the R. H. Fox 
collection in the Museum but I can find nothing about it in his notes.” 

There can be little doubt that the R.F. wing, of which only an inner marginal 
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strip remains, was seized by a bird, probably attracted by the unfamiliar and 
conspicuous pattern but soon acquainted with the associated qualities. 

A few recent observations of bird-attacks on British Lepidoptera may be 
appropriately recorded here :— 

Dr. R. C. L. Perkins has called my attention to attacks on Limenitis camilla L. 
in the Isle of Wight, recorded by Ernest Cornell in 1919, Entomologist, 52 : 279. 
Referring to pieces torn out of the hind-wing the writer states that “this species is 
specially liable to injury of this nature, undoubtedly caused by birds. L. sibylla 
is more pursued by birds than any butterfly I know of, and only its peculiar flight 
saves it from being exterminated. I counted over 20 attempts at capture by birds 
in less than 15 minutes.” 

8. C. Scarsdall Brown in May 1933 observed a female sparrow fly into an apple 
tree, take, and except for the wings devour, a Pieris rapae Linn. at rest among the 
leaves (1935, J. Soc. Brit. Ent., 1:70). An interesting contrast is afforded by a 
Spotted Fly-catcher seen by Mrs. M. D. Brindley to catch and break up a medium- 
sized brown moth (unidentifiable at the distance), in the road outside her house 
at Cambridge. “ First the body was swallowed and then entirely the wings.” The 
observation was made shortly before 8 July, 1935, when Mrs. Brindley wrote. 

The flight of a male Wagtail in successful pursuit of a male “‘ Yellow Under- 
wing” is described by Mr. Champion B. Russell in a letter written 7 July, 1935. 
The bird, on the lawn at Stubbers, North Ockendon, Essex, chased ‘“‘ the moth which 
was flying upwards, made three circles before it overtook and caught its prey 
about 30 ft. up; then vol-planed down to the lawn. I urged my daughter to get 
the ‘ catch’ but the wagtail flew off about 10 yards and began pecking. She then 
retrieved the L.H. wing [exhibited] and the bird finished his meal at the end of the 
lawn. A sparrow which appeared to be chasing the wagtail was no doubt also 
pursuing the moth, but our country sparrows are very awkward in flight when 
they try to catch insects. The London sparrows are far more clever and active.” 

The following observation by Mr. F. Fincher of Randan Wood Poultry Farm, 
Woodcote, Bromsgrove, is of interest in relation to the attacks of wasps upon 
Vanessa atalanta Linn. and Pieris rapae Linn., etc., as recorded in our 1934 
Proceedings (9 : 27, 32, 38). 

“On Sept. 23rd, 1934, I watched a ‘ Red Admiral’ feeding on some moist, 
cream-coloured substance situated between the bark and trunk of an oak stump 
which had been cut down in the late spring. Two large flies were also feeding, but 
the butterfly took no notice ofthem. Then a wasp flew up and appeared to be about 
to join the feast but each time it came near, the butterfly—by a quick jerky opening 
and closing of its wings, repeated while the wasp remained near—scared it away, 
and after several attempts it departed. During all this time the butterfly continued 
feeding.” 


The female Pied Wagtail feeding her brood on dragonflies, on the Cam, at Cambridge, 
July 1935. By Mrs. M. D. Brrnpiey. 


[Communicated by Sir Epwarp Poutton.] 


The Wagtail visited the nest four times during the period of observation, her 
bill carrying what was evidently a mixed bag of insects. On two of the visits one 


65 


at least of the slender blue dragonflies * was included and taken into the nest, wings 
and all. The time of observation was necessarily short, because one could only 
get on terms with this bird while one was swimming in the river, as her nest was in 
a hollow willow stump inaccessible from the land. 


Aquatic ‘‘ Woolly bear ’’ caterpillars, Pleasant Hope, near Parika, Lower Essequebo 
River, British Guiana. By Dr. J. G. Myers. 


[Communicated by Sir Epwarp Povutron, who said Mr. W. H. T. 
Tams considered that the larvae probably belonged to the genus Maenas 
(ARCTIINAE). ] 


On 9th May, 1935, when I was selecting a camp site and was bothered by the 
shortage of potable water, I was taken to a pond near our present camp—a mere 
square hole dug in the back-yard, slimy and green, with a few bare fruit-stalks of 
Nymphaea sticking up in the subsiding water, and a few dropped stems of over- 
arching Para grass. One or two small fish (Lebistes ?)—but most striking, 20 or 
30 large dark grey “ woolly bear” caterpillars swimming about freely in the water. 
To-day I collected some—the first chance I have had—have been so rushed looking 
for Zenillia. Put them ina bowl back at the camp, with some water and some stems 
of fallen-in Para grass. 

They swim with a serpentine movement, very freely, never landing either on 
side or on stems. Observed browsing (?) along submerged leaf or stem, at right 
angles, wiggling tail whole time like a tadpole. Head usually down—in fact, the 
whole anterior third completely submerged in swimming, and the rest awash. 
When swimming, a silvery air layer glistens with the movement (under the dark 
long hairs) exposed as the body bends—two wide lines along the spiracle tract, one 
on each side. Sometimes grazing on the bottom, then completely submerged, 
head down, but not walking. 

The grass and lily stems are all fuzzy with brownish alga which, from the action 
of the caterpillars, seems to be the food. Certainly the leaves and stems were not 
gnawed; though one larvae nibbled some time at the broken surface of a grass 
internode which I had snapped. They work methodically along a stem and I think, 
clear off some of the fuzz. A boy of the family to whom the pond belongs said 
the larvae fed on this “ mass ”’ (moss). 

There is a curious resting (?) or breathing (?) position. For an hour or more a 
larva will float motionless with front third curved downward and under like a 
shepherd’s crook, and the rest of the back just awash. Sometimes, but by no means 
always, the blackish hairs part, revealing the bright yellow shorter pile of that part 
of the back, quite dry though slightly below the level of the water, which is kept 
back by the upstanding black hairs. This open split may be 20 x 8 mm. or only 
2 x 1, and is often absent. With a large split the larva is quite conspicuous black 
and orange, instead of dingy dark grey. The larva hunches up and widens, and it 
is then undoubtedly that the two lines of air along the body are replenished. If 


* Almost certainly the male of Calopteryx virgo L. For recent records of this and other 
dragonfly prey of birds see 1932 (1933) Proc. R. ent. Soc. Lond.,7 : 97 (with F. J. Killing- 
ton’s footnote); 1934, ibid., 9 : 10, 41, 42. The Rev. F. C. R. Jourdain, the author of all the 
notes on the food of British birds in Witherby’s ‘‘ Practical Handbook,” informs me that the 
Hobby, Falco s. subbuteo, is exceptional among British birds in the frequency of its attacks on 
dragonflies.—E.B.P. 
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one pushes down a larva with the split widely open, it closes at once * like a zip 
fastener. The larva may make a few rapid wriggles to right itself and then 
continues floating in the same crook position practically submerged, but with the 
dark hairs closed. When similarly disturbed during active swimming, it hunches 
up into the crook position and floats passively like an inert piece of rubbish, as though 
playing possum. 

The whole night is passed floating freely at or just below the surface—certainly 
awash—in the crook position, with the hair covering all closed; and out in the 
open water. 

[Dr. E. A. Cockayne has examined and written the following description of 
these remarkable larvae.—H.B.P.] 

The larva is stout, 45 mm. in length with the ground-colour blackish brown 
on the dorsal and lateral surface to a point just below the level of the subspiracular 
verrucae, and pale greyish-brown elsewhere. The head is black, and the legs are 
of the size and structure usual in Arctiids. 

All the trapezoidal verrucae are densely clothed with orange hairs 2 mm. long. 
These hairs are very thin and many are bent backwards near the middle, and though 
firmly attached they can be pulled out entire. Proximally they end in a sharp 
point, but the free distal end is rounded and for their whole length they are covered 
with innumerable short and extremely delicate hair-like processes. The internal 
and posterior half of the supra-spiracular verrucae is clothed with similar hairs, 
but they are straighter and dark brown in colour. Towards the anal end of the 
larva these modified hairs are straight, rather thicker, and clubbed at the distal 
end, resembling a butterfly’s antenna in shape, but for their whole length, including 
the clubbed extremity, they are covered with similar hair-like processes. 

The remaining part of each supra-spiracular verruca gives origin to long silky 
hairs, 6 mm. long, which curve inwards or inwards and backwards, concealing the 
trapezoidals. The silky hairs taper to a finely pointed extremity and are simple, 
but for a few short spinous processes near the base. Similar long hairs arise from 
the subspiracular verrucae, but most of them have short slender lateral spines 
arising all the way along the shaft. The hairs arising from the other verrucae 
are shorter and in some the lateral spines are longest towards the distal end. 

The prothoracic spiracles are large, oval, and black, but each lies in a deep fold 
of skin and is very difficult to find. The other spiracles are black, but are smaller 
and nearly circular. They lie hidden between the supra- and subspiracular verrucae 
and are invisible until these are stripped of hair and separated. 

The anterior four pairs of prolegs are provided with 8, 8, 9, and 8 crochets 
respectively, of which the anterior and posterior are the shortest and the central 
pair are the longest. The crochets are thin and black with large hooks. The anal 
prolegs have no crochets, but on the distal end is a semicircle of thicker cream- 
coloured chitin. In one larva the aborted prolegs are almost flush with the skin, — 
but in the other they are protruded, appearing as fleshy cylinders, each with two 
black chitinous, setiferous plates, one on the outer and the other on the posterior 
aspect.—H.A.C. 


* Normally, at the end of breathing(?), the split closes fairly rapidly (more so than when i 
, : 2 ON? t . 
opens) but the larva continues floating in the same position dee tors mi before feeatimerine 
energetic wriggling movements of swimming. 
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[Mr. W. H. T. Tams having kindly lent me three papers on aquatic 8. American 
larvae, evidently allied to those found by Dr. Myers, I am glad to add the following 
translation by Mr. L. Nell of the relevant paragraphs.—E.B.P.] 


(1) Memoria sobre orugas acudticas de la familia de Bombycidae. Dyes Wan.) 
Cartos Bera. (1876, An. Soc. ci. Argentina, 2: 184-190.) Translation. ] 

The first discoverer of aquatic larvae with stigmata and tracheae was Mr. 
Bar in Guiana.* 

In the same year that Bar communicated the discovery of his aquatic larva, I 
without knowing of it, found, in the Banda Oriental region of Uruguay, another 
species of the same character. 

In view of the discussions roused by Mr. Bar’s paper I will not delay further 
the publication of my observations. 

During the second half of September 1873 I observed in the Coralito River in the 
Banda Oriental region of Uruguay some very hairy larvae about 7-8 cm. long. 
Some swam near the surface of the water and others were settled on completely 
submerged plants. 

I took to Buenos Aires 8 specimens with a number of the plants (Syena sp. ?) 
as food. Despite the journey the larvae were soon restored and flourished in a large 
vessel in which I renewed the water daily. Two moulted after some days. The 
larvae fed readily and soon ate up the stock of the food-plant. The plant was not 
to be found near Buenos Aires and of other plants the larvae ate only a little of 
Polygonum acre. All tried to leave the vessel; outside they moved about restlessly 
in all directions without pupating and all efforts to rear them to the adult stage 
failed. Those that had eaten Polygonum acre and had been forced to remain in the 
water died of diarrhoea; the others, which were free to move in my room and to 
enter the water if desired, died of hunger. 

[During a further visit in April 1874 the author examined the Coralito River and 
some small streams. ] 

Syena did not occur in these small streams and the larvae in them occurred on 
plants of Potamogeton pusilla. When the plants were disturbed the larvae on them 
jumped and curled up into rings near the surface of the water. 

[Having collected 40 larvae the author took them to Buenos Aires, where some 
were placed in a zinc box containing earth, stones and turf within a vessel containing 
water and food-plants. Others were put into a large vessel with pieces of wood 
floating on the water to accommodate the larvae that wished to leave the water.] 

In these containers I kept them safely for two-and-a-half months. They fed 
readily on Potamogeton pusilla and having eaten the supply of this, they accepted 
P. crispa, Hydrocotyle natans and Myriophyllum proserpinoides, which last, however, 
was the least preferred. All these plants were collected near Buenos Aires every 
two or three days. Nearly all the larvae moulted, some twice—at the end of May 
and in mid-July. From mid-July, however, there was a change. Gradually they 


* Bar, C., 1873, Sur un genre nouveau de Lepidoptéres de la tribu des Bombycidae et dont 
la chenille est aquatique. Ann. Soc. ent. Fr., (5) 3: 297-3022 
Laboulbéne, A., Observations sur le genre Palustra. Tom. cit. : 303-306, figs. 
Guenée, A., Note au sujet de la Palustra laboulbenit. Tom. cit.: 542-544. 
Goossens, T. Communication sur chenilles aquatiques. Tom. cit. : xil-xill. 
M’Lachlan, R., 1874, Proc. ent. Soc. Lond., 1874 : vi. 7 Le 
1 [Includes a description of Palustra laboulbeni Bar.] 
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lost their appetites, became very restless, left the water repeatedly, seeking sunshine, 
and many were drowned at night. arly in August not one single larva was alive. 
In spite of every care it was not possible to bring them to hibernate. 

[In July (winter) 1876 the author made another journey to Uruguay to study 
the hibernation of the larvae. ] 

The larvae were found as before, usually at a depth of } foot to 2 feet. None 
was out of the water or near the surface. 

[Forty were brought to Buenos Aires and the author was attempting to breed 
them at the time he addressed the meeting on Sept. Ist, 1876.] 

Some of the larvae are living in stream water and others in cistern water with 
different kinds of aquatic plants, so that their preferences may be noted. 


Habits of the larvae. 


The larva is sociable and lives in water. It has been proved that water is its 
special habitat, for I have found none out of the water on the banks or ravines of 
the streams in which it lives. The larvae never tried to leave the water in captivity 
unless the supply of food ran short or the water was dirty or very cold. The larvae 
kept out of the water did not feed, even if the plants offered were wet, but moved 
restlessly in all directions. On being replaced in the water they swam vigorously 
and soon began to feed. All moulted in the water, attached to the submerged parts 
of the plants. 

Various aquatic plants served as food, especially Syena and Potamogeton. 

The larvae breathe through stigmata and tracheae like terrestrial larvae and 
their stigmata are almost the same, but smaller and have a less raised and distinct 
“peritrema.” The larva carries the supply of air (required for breathing) on its 
back among tufts of hairs so that small bubbles are formed, between the long, 
greasy hairs extending over the back. From time to time the larvae come to the 
surface to renew the air-supply. To do this the posterior end is raised out of the 
water, and the air changed. When the water is at a low level and the plants are 
near the surface the larvae often take up a position enabling them to renew the 
air continuously. In this case they settle on the plant with the greater portion of 
the body submerged but with the end, the last two or three segments of which have 
open hairs, out of the water, so that the circulation of air is uninterrupted. 

This method of breathing is not common. For instance, the larvae that I am 
breeding do not always use it, though the conditions in which they live permit of 
their doing so. They remain a good deal in the deepest parts of the vessels. The 
renewal of air takes place very irregularly. Some larvae appear very frequently 
at the surface of the water, others every two or three hours, and others remain six 
to eight hours at the bottom of the vessel. It seems that they can exist for some 
days on the quantity of air carried on their backs, for during the rains I did not see 
them rise to the surface, nor did I see one when the water in the Coralito River had 
risen much. The same thing will also occur in winter; they will rise only on fine, 
warm days in order to renew the air supply. Moulting takes place as usual, the 
larvae retaining their hold on the plant during the process. This act does not appear 
to be so delicate as in terrestrial larvae and the cast skin afterwards appears on the 
surface of the water. 
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The larvae swim with ease, making eel-like movements beginning at the posterior 
end. They do not usually remain far from the surface of the water and the extremity 
is always much raised. 

Examining them closely one could easily see, on the segments, the little air- 
bubbles which resemble silver pearls. 

Out of water and without food a larva lived three days in October, whereas in 
July (winter) larvae lived for eight days without food. 


(2) Palustra azollae y Palustra tenuis. By Dr. D. Carros Bera. (An. Soc. ci. 
Argentina, 2 :°241-246.) [Translation.] 


[The author draws attention to his previous paper on an aquatic larva from 
Uruguay (see above) that lives in the water} though breathing through stigmata and 
tracheae. | 

I now deal with the larva of Palustra azollae which differs from those mentioned 
above in that it lives on the water, being a transition form between truly aquatic 
and terrestrial larvae. 

I found the first specimens on 21st December (summer) 1875 in the Trigre on the 
small aquatic plant Azolla filiculoides. It developed in one month in my room, living 
in a vessel with the food-plant, and an adult male emerged. 

[The author received other specimens and bred them. ] 

The larva is aquatic to a certain degree, being always found on water plants, 
e.g. Azolla filiculoides and Lemna spp.* These being floating plants, the larva eats 
only the parts that emerge from the water and never those in direct contact with it. 
Not even when it descends into the water does the larva feed on the submerged 
parts. It descends usually at mid-day in hot weather when exposed to sunshine. 

Descending into the water the larva does not as a rule go far from the plants 
to which it is anchored. But when it remains in the water for a long period, as 
during mid-day sunshine, it is always seen with its head out of the water, feeding on 
the dry parts of the plants. When submerged the larva is surrounded by air that 
forms a kind of bubble around it as with the aquatic spider Argyroneta aquatica. 
It swims on the surface of the water only. The larva always tends to keep its 
anterior end above the water, while the posterior end is submerged, apparently in 
order to facilitate excretion or rather to separate the excreta from the anus during 
defaecation. The faecal matter is of a somewhat viscous and sticky nature, and as 
the larva has no special organs to assist in getting rid of this substance, it requires 
the help of the water. 

Pupation takes place on the plants and sometimes on the banks of the streams 
in which the larvae live. Those that I bred in my room generally made their 
cocoons on the cloth which covered the vessel. 


(3) Estudios lepidopterolégicos acerca de la fawna argentina y oriental. [Lepi- 
dopterological Studies regarding the fauna of Argentina and Banda Oriental 
of Uruguay.] By Dr. D. Cantos Bere. (An. Soc. ci. Argentina, 1877.) 
lcol. pl. [Translation.] 


* In captivity it fed on other plants as well, especially species of Polygonum, Hydrocotyle 
and Commelina. 
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Palustra burmeistert. 

[The author recapitulates the information in the first paper, 1876, An. Soc. 
ci Argentina, 2: 184-190, and then continues. } 

The larvae were dying when Sefior Giinther offered me the use of his aquarlum 
with running water. In this vessel the larvae fed voraciously on a species of 
Polygonum, and remained near the pipe by which the water entered the aquarium. 
On September 24th one larva (probably the one that had moulted previously) 
came out of the water and made its cocoon and pupated among some plants of 
Commelina cayennensis. After six weeks a female emerged. One of the others, 
that had been placed in a cage on account of their restlessness, produced a male 
which did not develop well as it was mutilated. The others died in their cocoons. 
During four years I obtained only these two adults out of 91 larvae of this new 
species of Palustra. 

[There follows a description of P. burmeisterv.] 


Three §. American moths of the genus Palustra—P. burmeisteri, azollae and 
laboulbeni—are well figured in Mr. W. P. Pycraft’s interesting article “ Some new 
facts about aquatic caterpillars ” (Ill. Lond. News, 19 May, 1934, p. 768); also the 
Hungarian moth, Diacrisia (Rhyparioides) metelkana—an Arctiine, as are the 
species of Palustra—of which the larva was observed swimming freely by the late 
Hon. N. Charles Rothschild. My friends Mr. W. H. T. Tams and Maj. E. HE. 
Austen have kindly sent me the following translation of Spuler’s description of its 
habits.—_{E.B.P.] :— 

“Spuler in Hoffmann, Die Gross-Schmetterlinge Europas, says of the larva of 
Rhyparioides metelkana Led. :—The larva lives in reed-beds on and in the water, 
on which it can readily progress, from the beginning of May to the middle or end 
of June, on different plants such as Caltha, Iris, Plantago, also Nymphaea alba, 
eating out round holes more towards the middle, particularly on Euphorbia 
palustris, chiefly feeding at night. It spins a white or yellow cocoon on the stems 
or leaves of the food-plant, changing into a stout, blackish-brown pupa with red- 
edged segments, hardly perceptible tufts of yellowish hairs, and a thorn-like 
cremaster. Thurau has reared the species without difficulty on low plants, 
particularly dandelion.” 


A spider, Aphantochilus sp., mimicking an ant, Cryptocerus (Cephalotes) 
atratus L., taken 24 May, 1935, at Kobarima, N.W. District, British Guiana, 
by Dr. J. G. Myers. By Sir Epwarp Poutton. 


The ant-like behaviour of the exhibited mimic is described in the following 
extracts from my friend’s letters :— 

“27 Aug. 1935. Under separate cover I am sending the most extraordinary 
and deceptive ant-mimic I have ever seen—it bears such a specific resemblance in 
appearance and movements to a very specialised and curious ant, Cephalotes 
atratus. Most spider mimics give themselves away when handled, but this moves 
‘sluggishly like the ant and makes no attempt to let itself down on a silk thread.” 

From letter of 4 Sept. 1935 :— 

“24th May, 1935. Kobarima, N.W. District, British Guiana. Extract from 
Journal, No. 5135 :— 
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“ “Noticed what I thought was Cephalotes atratus sitting quietly on a white 
flattened spider egg-cocoon exposed on a leaf, making a very conspicuous com- 
bination. I wondered what the ant was doing with the spider egg-sac. Thought 
probably dead, perhaps fungus-killed, as so often in this rain forest. Picked it up 
and after handling for some time found it was a spider. The sluggish gait when 
disturbed was exactly that of Cephalotes and there was no attempt to drop at the 
end of a silk thread.’ 

“ The young spiders on hatching (same tube) were not at all ant-like.” 

The model and mimic were exhibited at the Linnean Society Conversazione on 
17 October by Dr. 8. Finnegan who determined the genus, Aphantochilus, of the 
spider, while Mr. H. Donisthorpe had corrected the genus of the ant. 


i 


Hic. 1: 


Dr. V. B. Wigglesworth has kindly sent me the following note of an observation 
which suggests that such resemblances may in certain cases be aggressive, although 
I believe that they are relatively rare and that Dr. Myers’ spider is certainly not 
one of them :— 

** When at Yaba near Lagos, Nigeria, some years ago, my attention was drawn 
to what I took to be two ants fighting. On looking more closely I perceived that 
one of the pair was a spider of remarkably ant-like appearance. When they were 
separated I was struck by the ant-like movements of the spider. On this occasion 
the spider was undoubtedly the aggressor.”’ 


Martins and Wasps nesting together. By F. W. FROHAWK. 
[Communicated by Sir Epwarp Poutrovn. ] 


On August 9th, 1891, when visiting the late Mr. G. F. Wilson’s delightful 
experimental gardens at Wisley, Surrey, my attention was drawn to a novelty of 
much interest. Under the gable of the gardener’s house a pair of martins (Chelidon 
urbica) had built their nest, and beside it was attached the nest of the wood wasp 
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(Vespa sylvestris L.) as represented in the accompanying drawing which I made at 
the time. While making the sketch, I noticed both birds and wasps flying in and 
out of their respective nests, taking no notice whatever of each other, and appearing 
to be most peaceful neighbours. 

I again visited the nests on Aug. 29th and found the wasps’ nest in rather a 
dilapidated condition, caused by the strong winds blowing directly upon it, which 
had torn away the outer walls from below, leaving the cells exposed to view, and 
it was occupied by only two or three wasps and several earwigs. Upon removing 
it, I found the upper part firmly attached to the timber roofing of the gable, where 
it measured 4 in. in diameter, 54 in. through its greatest width, and 4 in. in depth. 
The wasps passed in and out through two small apertures at the bottom. It was 
also cemented on to the martins’ nest on one side. The wasps’ nest was of an ashy- 
grey colour, the walls being composed of delicate overlapping layers of wasp’s 


paper. 


Comments on the above observations by Sir Edward Poulton. 


This interesting record was recalled to the author’s mind by reading Dr. J. G. 
Myers’ paper on the nesting together of birds and social insects (1935, Trans. R. 
ent. Soc. Lond., 88:11), and it certainly proves that a condition of mutual 
tolerance between these Vertebrate and Invertebrate companions exists and is 
available for conversion by natural selection into a constant and normal associa- 
tion. These thoughts lead naturally to the more elaborate association which 
enables the African Honey Guide, Cuculus indicator, to obtain a meal from scattered 
fragments of the bees’ nest to which it has directed the attention of man. The 
origin of this most remarkable behaviour is a fascinating problem to which I 
briefly alluded in 1931 * and upon which I have received the following illuminating 
letter by Dr. V. G. L. van Someren :— 

“ Nairobi : 21 Oct. 1935.—The Honey Guide is parasitic on several other species 
which nest in holes either in trees or in banks. Like the Cuckoo, once the female 
has deposited her egg or eggs, she takes no interest in them. She therefore cannot 
‘teach the young ’ at the time they leave the nest and are being fed by their foster 
parents. 

“However, it is a known fact, that when the young are old enough to leave 
the care of the foster parents they join up with others of their own species, for a 
time, and doubtless it is then that they learn the ‘ trick.’ ” 

Thus we are enabled to understand how the successful efforts of an exceptionally 
intelligent Honey Guide at some remote epoch were learned by others until they 
gradually spread throughout the species and have been learned afresh by each 
succeeding generation until the present time. And indeed, although in a very 
simple form, we may witness the same kind of association in the robin which appears 
directly a man comes into the garden with his spade, and if the conditions were 
such that the gardener required to be shown the way to his work it is not difficult 
to believe that the robin would become his guide and that even now the bird’s 
presence may serve as a reminder. 

Returning to the Honey Guide our President has told me of the belief that the 


* 1931, Brit. Assoc. Rep. 1981: 92. 
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Ratel or Honey-Badger is also directed by this bird to a bees’ nest, as recorded by 
Sparrman in his classical ‘* Voyage to the Cape of Good Hope,” 1786, in the follow- 
ao passages which he has very kindly sent, copied from Vol. II in the Society’s 
ibrary :— 


Pages 180-181. 


“ The ratel, a sort of weasel or badger, by nature destined to be the adversary 
of the bees, and the unwelcome visitor of their habitations, is likewise endued with 
a particular faculty for discovering and attacking them within their entrenchments. 
His long claws, besides assisting him in digging the dark subterraneous passages 
which serve him for an asylum, are likewise of use to him in the occupation he is 
frequently employed in of undermining whole colonies of bees. Now, as a man 
placed at the mast-head can easiest descry a sail or land at a great distance about 
sun-set, so probably this time of the day is the most convenient for the ratel to 
look out for his supper; for he is likewise said to be particularly attentive to his 
business about sun-set, when he will sit and hold one of his paws before his eyes, 
in order to modify the rays of the sun, so as to render them inoffensive to his organs 
of sight, and at the same time to have a distinct view of the object of his pursuit : 
and when, in consequence of peering in this manner on each side of his paw 
opposite to the sun, he sees any bees fly, he knows that they are at this time going 
strait forward to their own habitation, and consequently takes care to keep in the 
same direction as that in which they fly, in order to find them. He has besides, 
as well as the Hottentots, the Caffres, and the peasants of the Cape, the sagacity 
to follow a little bird, which flies on by degrees with the alluring note of cherr, 
cherr, cherr, and guides its followers to the bees’ nest. This self-interested betrayer 
of the bees, to which I have many times been obliged for the honey I have eaten 
in the course of my travels through the desert, is the little Cuculus indicator, which 
I have described and given a drawing of in the Phil. Trans. and propose to make 
mention of a little farther on.” (See p. 74.) 


Pages 186-187. 

“The bee-cuckow, (Cuculus indicator) which I made mention of just above, in 
describing the ratel at p. 181, deserves to have more particular notice taken of it 
in this place. It has, however, nothing remarkable in it with regard to its size 
and colour, as, on a cursory view, it appears in these points not to differ from the 
common sparrow; excepting indeed, that it is somewhat larger, and rather of a 
lighter colour, with a little yellow spot on each shoulder, and the feathers of its 
tail dashed with white. 

“Tt is, indeed, merely with a view to its own interest, that this cuckow dis- 
covers the bees-nests to man and the ratel race, as it is extremely fond both of 
honey and bees-eggs; and it knows that when a bees-nest is plundered, some of it 
is shed, which consequently falls to its share, or else some part is left by the 
plunderers as a reward for its services. Nevertheless, the way in which this bird 
communicates to others the discovery it has made, is as surprising as it is well 
adapted to the purpose.” 

Sparrman then continues to give a long account of the bird and its relations 


with man. Dr. Neave also tells me that he “can certainly confirm that it is also 
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the native belief in Central Africa that this association between the ratel and the 
bird exists.” 

The description of Cuculus indicator, the “‘ Honey Guide,” was published in 
1777, Phil. Trans., 67 : 43-7, pl. 46, and is appended to a letter (pp. 38-42), written 
from Gottenburg, September 16, 1776, to Dr. John Reinhold Forster, F.R.S., by 
Dr. Andreas Sparrman of Roy. Acad., Stockholm. It is here explained that the 
collection of African birds had been mostly destroyed by fire in Sweden but that 
two specimens of the Honey Guide, believed to be females, had escaped and were 
the material from which the description had been written. 

The following interesting statements have been copied from the description of 
the bird :— 

“Not only the Dutch and Hottentots, but likewise a species of quadruped, 
which the Dutch name a Ratel,* are frequently conducted to wild bee-hives by this 
bird, which as it were pilots them to the very spot ” (p. 43). 


‘“ . . nay, if it should happen to have gained a considerable way before the 
men (who may easily be hindered in the pursuit by bushes, rivers, and the like) it 
returns to them again, and redoubles its note, as if to reproach them with their 
inactivity. At last the bird is observed to hover for a few moments over a certain 
spot, and then silently retiring to a neighbouring bush or other resting-place, the 
hunters are sure of finding the bees nest in that identical spot, whether it be in a 
tree, or in the crevice of a rock, or (as is most commonly the case) in the earth. 
Whilst the hunters are busy in taking the honey, the bird is seen looking on 
attentively to what is going forward, and waiting for its share of the spoil” (p. 44). 


“ Tt is further observed, that the nearer the bird approaches the hidden hive, the 
more frequently it repeats its call, and seems more impatient ”’ (p. 45). 


A reason for the Order in which the Queen Wasp constructs the cells of the comb ; 
a method for computing the number of cells in a comb, and an instance of the 
limitation of the instincts of Wasps. By O. H. Larrer. 


A. The Order in which the Cells are built. 


It is common knowledge that the foundation of the nest of any species of our 
Social Wasps consists of a footstalk of wasp-paper attached at its upper end to a 
root, or branch, or other relatively firm object, and carrying at its lower end a few 
hexagonal cells of the same material; the whole, together with its protecting 
envelope, being fashioned by the foundress queen unaided. Janet (2), however, 
appears to have been the first to establish the fact that this first comb is centred 
on a group (core) of four cells, and not, as de Saussure (1) evidently imagined, on 
a single one. Dr. Ormerod (3) came very near to anticipating Janet, for he 
showed (pl. V, fig. 1, and pl. VI, fig. 1) the four-celled stage; and wrote on p. 188: 
“ The footstalk . . . affords support to these three or four little cells. . . . I have 
always found four,” and on p. 189 referred to “‘ the four primal cells ” ; yet it seems 
certain that he did not realise that four cells always constitute the core around 
which the queen constructs the first comb, which when she has completed it consists 


of thirty cells. 
* Probably a new species of badger. 
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The object of the present paper is to show that there are mechanical reasons 
(1) for a four-celled core in preference to any other; and also (2) for the order, as 
pointed out by Janet (2), in which the queen constructs the subsequent cells. 

(1) Four is the maximum number of hexagons that can impinge on the line 
that forms the sides of two, and that connects the angles of the other two; namely, 
in fig. 1, the line (cell wall) common to cells 2 and 4, and connecting the lowest 
angle of cell 1 with the highest angle of cell 3. Now the axis of the suspensory 
footstalk is directly continuous with this cell wall; and the expanded lower end 
of the footstalk forms the roof of each of the four primal cells; thus giving the 
maximum security to the support of the comb. It is to be remembered that the 
weight of the comb continues to increase with the growth of the queen-reared 
larvae until such time as the first workers emerge; and that no further supports 
are added until the workers take over from the queen all the constructional duties. 

(2) The four core-cells are built more or less pari passu, the queen securing her 
foothold on the footstalk: they are arranged as shown in end-on view by fig. 1. 
Now in order to enclose completely this group of four ten cells are required. Of 
these ten four, namely Nos. 5, 6, 7, 8, are already provided with two existing 
walls; while the other six abut on one wall only of the four in the central group. 
Janet (2) showed, and I can confirm his observations, that cells Nos. 5, 6, 7, 8, are 
as a matter of fact, those which the queen does add first to the central group of 
four in constructing the enclosing ring, which I will designate Ring 1. A glance 
at fig. 2, which shows the comb at this stage, makes it obvious that when Nos. 5-8 
have been added there are then three walls in existence for Nos. 11 and 14, and two 
such for the remaining four, Nos. 9, 10, 12, and 13 needed to complete Ring 1. It 
is important also to note that, as observed by Dr. Ormerod (: 201), each pellet of 
building material (wasp-paper) is applied to three sides of any one cell that is in 
course of construction; and that thus the cell walls are firmly knit with one 
another, and much greater strength given to the whole comb. 

To form Ring 2 completely enclosing Ring 1 sixteen new cells are necessary : 
of these, ten (Nos. 15-24 inclusive) already have two walls existing, but the other 
six have only one; when, however, Nos. 15-24 have been built, as is actually the 
case, then these six are equipped with three walls each. It seems probable that 
the reason for avoiding work on a cell which presents one wall only already built 
is that it is difficult for the insect to secure a satisfactory foothold; whereas if 
there are at least two walls already standing and inclined towards each other, a 
firm foothold is assured; also a more extensive interlacement of the building 
material is effected. 

Since the foundress queen does not carry comb-building beyond the 30-celled 
(4+ 10+ 16) stage, the order of events in subsequent rings is conjectural; but 
it is at least probable that the workers continue the building in the same way, 
always first constructing new cells where the outer walls of cells in the preceding 
ring afford two completed faces of the hexagonal compartment. 

If it be assumed that each subsequent ring is completed before its successor is 
begun, as seems probable, it will be seen that in each ring there are six, and only 
six, places where there is but one wall presented for further addition of cells; 
namely, along the radii passing (1) from cell 1 through cells 9 and 25; (2) from cell 1 


through cells 10 and 26; (3) from cell 2 through cells 11 and 27; (4) from cell 3 


—_—— 
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through cells 12 and 28; (5) from cell 3 through cells 13 and 29; (6) from cell 4 
through cells 14 and 30. Thus as the circumference of the comb increases, the 
number of places presenting two walls for the next series of cells becomes greater, 
while that of those presenting one only remains at six. The chances, therefore, of 
a worker beginning a new cell at one of these bad foothold places become fewer 
and fewer as each comb increases in size. Janet was able to satisfy himself that 
succeeding combs are also centred on a group of four cells. 


B. A Method of estimating approximately the number of Cells in a Comb 
from the Nest of a Social Wasp. 


As already stated, the central group consists of four cells; Ring 1 of ten; 
Ring 2 of sixteen; and if further successive rings be added, it is found that Ring 3 
consists of twenty-two; Ring 4 of twenty-eight; Ring 5 of thirty-four, and so on. 
There is, then, an Arithmetical Progression, whose first term is 4, and whose 
“common difference ” is 6. All that is necessary, therefore, to ascertain the total 
number of cells in a comb that is approximately circular, as indeed large combs are, 
is to count the number of rings, reckoning the core as one ring ;—this is done by 
counting the number of cells along any diameter; then, since each ring will have 
been crossed twice by the diameter, halve that number, and apply the formula 


Total = 5(2f + (n — 16) 


which expressed in words is “ Total equals half the number of rings (”) multiplied 
by twice the first term (f) plus one less than the number of rings (xn — 1) multiplied 
by the common difference (6). 
Thus, in a 14-ringed comb the total number of cells is 602, as the following 
shows— 
14 
Total = 3 (2 x 4+ 13 x 6) 
= 7(8 + 78) 
== 7X 86 = 602. 


Or, if formulae are disliked, the total can be arrived at by, (1) multiplying the 
number of rings by 3, (2) adding 1 to that product, (3) multiplying the sum of 
(1) + (2) by the number of rings. Thus in the same comb— 

(1) 14x 3= 42 

(2) 42+ 1= 48 

(3) 43 x 14 = 602. 

It must be mentioned that de Saussure (1) in the middle of last century showed 

that the number of cells in a comb can be calculated by the formula for an Arith- 
metical Progression; but he was in error in thinking that there is a single central 


cell; the arithmetical progression formula, however, applies equally to either 
condition. 
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C. Limitation of the Instincts of Wasps. 

One night in mid-September a badger dug out from a bank in my garden a wasps’ 
nest, completely destroying all the combs, but leaving a small portion of the 
wrappings attached to the top of the excavated hollow, and almost the whole of those 
that had covered the far side of the nest. Next day there were a good many wasps 
flying around the hollow, and crawling over the remnants of the wrappings. <A few 
days later the whole of the far side wrappings had disappeared, and from the top 
of the hollow there was hanging a small globular nest, rather larger than a cricket 
ball, but differing from a normal nest in having no entrance at its lower end—the 
wasps were making their exits and their entrances at many spots on the sides. 


‘Fies. 1-4. 


In all the figures the cells are diagrammatically represented in cross-section. The walls of 
the core cells are represented by heavy lines; those necessary for the completion of Ring 1 by 
dotted lines; and those necessary for the completion of Ring 2 by light continuous lines. 

ig. 1. our core cells, and (indicated by numbers only) the positions of those of Ring 1 

ae Te ee added; fig. 2. tre first isan cells of Ring | are completed; and the positions 

of the remainder of this ring indicated by their respective numbers; fig. 3. Ring 1 completed ; 

and the positions of the first ten cells of Ring 2 indicated; fig. 4. Ring 2 completed. The 
comb now consists of thirty cells, the full number that the queen constructs. 


The crosses and underlined numbers indicate the six radii along which only a single wall is 
offered for cells in the next and in all succeeding rings. 
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Feeling certain that no comb had been left by the badger, and being rather 
puzzled by the behaviour of the wasps, I, after a few days, cut the nest down and 
carefully examinedit. As I expected, it contained no comb, but consisted merely of 
a series of roughly concentric overlapping wrappings. Hidden away, however, 
near its centre was the foundress queen who somehow had escaped destruction by 
the badger. 

The instincts both of queen and of workers thus appear to be narrowly limited. 
After the queen has herself built the first comb of thirty cells thenceforth her instinct 
is to lay eggs—she cannot ‘go back on her tracks” and a second time build a 
small comb.. The workers in their turn normally always add cells to cells already 
existing, either laterally or by suspension to cells in a comb above. In this instance 
there was left no comb to which they could make additions. Their other con- 
structional instinct is to place wrappings around (or instead of smaller wrappings as 
the nest increases in diameter) others already existing to protect the brood and the 
mother of them all. To this instinct they were able, doubtless stimulated by the 
survival of the queen, to give free play; for a portion of the wrapping hung from 
the top of the hollow, and that on the far side was close at hand ready to be re-pulped 
for the protection. 


Observations by Mr. T. W. Chorley, F.R.E.S., on dragonflies attacking the tsetse fly 
Glossina palpalis R.D. By Professor G. D. HALE CARPENTER. 

Mr. Chorley in a letter dated 18th July, 1935, wrote as follows from Uganda. 

“In March this year I visited a landing on Kome island to measure the clearing 
with a view to finding out the minimum size of a clearing required to prevent 
tsetse crossing from one side to the other. Whilst I was measuring the foreshore 
one of the native collectors informed me that a dragonfly had taken a tsetse off his 
fez, and that the tsetse had cried out loudly, to use his own words. I found that 
there were numerous dragonflies hovering and flying about six inches above the 
ground, following the boy as he walked about; the same thing applied to myself 
and whenever we stopped so the dragonflies stopped and alighted on, or hovered 
around sticks, grass, etc. I then made the boy walk in front of me and two tsetse 
settled on his back: I told him to stand quite still. One of the tsetse flew on to a 
bare part of his body I presume in order to feed, and several dragonflies darted 
at it and I definitely heard a noise resembling several short squeaks. The flight 
of the dragonfly was so fast that it was impossible to see anything. I then thought 
of an idea, and obtained a piece of thread off an old fishing net such as is used by the 
Basese and caught a tsetse. I tied the cotton on to the tsetse around the meta- 
thorax and allowed the tsetse to fly, holding the cotton at one end. The tsetse’s 
flight was extremely slow owing to the weight of the cotton, dragonflies made for 
it but none of them killed it, merely catching hold of it and letting it go, the tsetse 
making the squeaking noise. I then cut up a banana stem, and selected a few 
strands of very fine fibre, caught another tsetse and tied it on to the fibre in the 
same manner. This fibre is very light and can hardly be seen when held up to the 
light: it is not unlike extremely fine silk. The tsetse was able to fly almost 
naturally and darted here and there with the dragonflies after it : one overtook the 
tsetse in a fraction of a second and whilst I was pulling in the fibre the dragonfly 
let go. On examination the tsetse was quite dead: the entrails had been eaten. 
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I did this several times and found that every time the entrails were eaten, and every 
time the dragonfly caught a tsetse the piercing squeaks were heard. I tried letting 
go the fibre when a dragonfly had caught a tsetse and followed it with my eyes 
until it settled, and quietly crept up and endeavoured to watch what happened 
but could never see exactly what did happen. It was interesting to note that the 
dragonflies would not take any other kind of flies tied on the fibre although I tried 
the larger * lake flies,’ house flies and small moths. I have no doubt whatever that 
tsetse are scared of dragonflies, because on entering the forest a few yards from the 
edge of the clearing I found tsetse abundant whereas no dragonflies would follow 
into the forest but flew back and settled on various sticks, grass, etc., that were 
scattered about where the fishermen had been clearing. No sooner did I leave the 
forest than tsetse would follow, but the dragonflies would immediately come back 
as well, and in a short time all but two or three tsetse had disappeared : on the other 
hand, quite a dozen were around me in the forest and all were hungry and biting 
freely. I am quite convinced that these dragonflies are a natural enemy of 
G. palpalis and help to prevent it from crossing clearings.”’ 

Professor Carpenter said it was very interesting to hear of such clear evidence 
of the destruction of Glossina palpalis by dragonflies. He had recorded this 
occurrence in 1920 (A Naturalist on Lake Victoria, pp. 53-4. London, 1920), and 
during the years before the war, when investigating the bionomics of the fly, had 
been much struck with the clouds of dragonflies which always accompanied anyone 
walking along an open shore. Like Mr. Chorley he had often seen dragonflies dart 
at tsetse, and heard the latter squeal, but he had not thought of Mr. Chorley’s 
ingenious plan. 

Mr. Chorley had not mentioned one point that had always struck him: not 
only do dragonflies follow a moving person but they will precede him, flying back- 
wards in front of him with the head only a foot or so away from his knees. A 
hippo grazing on an open shore had been seen by field glasses to be similarly 
attended, and it is probable that the dragonflies await heavy full-fed flies to pounce 
upon them as they fly away. This is supported by Mr. Chorley’s observation that 
the abdomen is the first part to be devoured. 

Professor Carpenter showed some of his own photographs to illustrate the type 
of lake-shore to which Mr. Chorley had alluded. 


A Hesperid observed to emit fluid from the anus to moisten dung for absorption. 
By T. H. E. Jackson, F.R.E.S., Kitale, Kenya Colony. 


[Communicated by Professor G. D. Hate CARPENTER. ] 


‘“‘T was watching a skipper, a Gegenes of the niso group, fluttering about close 
to the ground as if about to oviposit, but the attraction proved to be a piece of 
carnivorous dung. It proceeded to feed, and, noticing some peculiar movements 
of the abdomen, I got down close to it and watched. Every five seconds or so 
the tip of the abdomen was bent forward until just above the end of the proboscis 
and a small jet of liquid ejected on to the surface of the dung, to be quickly 
absorbed again through the proboscis. This was repeated eS whilst I 
watched. Was it, perhaps, to soften its unpleasant meal ? ” she 

Professor Carpenter said that Mr. Jackson’s explanation was somewhat different 
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from that which had previously been put forward—viz. to facilitate the absorption 
of salts from a dry substance, as suggested in the Proceedings, 1918, xl; 1916 
(1917), lxxx-Ixxxii; 1917 (1918), Ixxvii-Ixxx; 1923 (1924), Ixxxii-Ixxxi; 1930 
(1931), 5: 88. 


Meadow-Pipits eating the ‘‘ Magpie moth,’? Abraxas grossulariata L. By C.M.N. 
WHITE. 
(Communicated by Professor G. D. HALE CARPENTER. | 

[Professor Carpenter said he had received the following observations from 
Mr. C. M. N. White of Balliol College, who had visited the island of North Uist in 
the Hebrides this summer. ] 

“I visited North Uist at the end of the summer term, primarily to collect some 
juvenile plumages of certain Passerine birds. On June 25th at Laiaval while 
walking across the moor about noon one very dull morning with a strong west 
wind I put up a party of meadow-pipits from a small depression filled by a boggy 
pool: I obtained one of them. 

“The patch of bog was strewn with a large number of wings of ‘ Magpie’ moths 
(Abraxas grossulariata L.), some quite separate, a few still attached to the thorax 
of the insect. An examination of the stomach of the bird obtained showed it to 
have eaten at least two of the moths and some other insects, apparently Diptera. 
The ‘Magpie’ moths were quite incredibly numerous in this part of the island, 
and owing to the strong wind were being blown more or less helplessly through 
the heather. They had apparently got stuck in the water as some were complete 
insects still alive. I constantly noticed these moths throughout my stay of about 
ten days. 

“ Other Lepidoptera encountered were—Large White, fairly numerous in the 
garden at Newton: Red Admiral, one seen: Meadow Brown, fairly common on 
the moor area: Common Blue, very common on machair: a large moth like an 
Oak Eggar noticed flying fast several times: Yellow Shell, very common in 
heather: a species of Carpet Moth, once noticed. This is not a complete list of 
Lepidoptera but contains those which I recall on account of their large numbers 
or familiar appearance: small ‘ Micro-’ moths were very common. I saw no 
other bird take a butterfly or moth and found no other Lepidopterous remains 
recognisable as such in any of about thirty other birds’ stomachs. 

“The stomachs of three other meadow-pipits collected contained caterpillars, 
and much broken Dipterous fragments and what appeared to be the remains of 
small spiders. An immature meadow-pipit from the Pennines collected in July 
1934 contained only caterpillars and, other remains like the Uist birds. Meadow- 
pipits are very common in the island throughout peat areas.” 

Professor Carpenter said this interesting observation raised the question of 
“inedibility,” for the “ Magpie moth ” wasa typical example of a distasteful species 
with warning colours and aposematic habits. So-called “‘inedibility ? must be 
entirely relative to the presence of other more palatable food in sufficient quantity, 
and if a sudden outburst occurred when food was much wanted, as by a family of 
young birds, a species might be devoured during the time of abundance which at 
other times might be ignored. 


Mr. A. J. A. Woodcock, F.R.E.S., has given me the following interesting note on 
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grossulariata larvae being readily devoured by cuckoos. In May, 1932, gooseberry 
bushes in a garden at Newburn-on-Tyne, Northumberland, were severely attacked 
by grossulariata larvae. But cuckoos were noticed on May 10th to devour them, 
and as many as six cuckoos at once came to do so, and continued until larvae and 
pupae had disappeared. Cuckoos did not visit other neighbouring gardens, which 
were without gooseberry bushes and none of the other birds in the gardens attacked 
the grossulariata. 

This is a nice record of preference shown by the cuckoo for food avoided by the 
majority of birds. 


A new African Machaerotid (Homoptera) inhabiting a calcareous tube. By Professor 
G. D. HALE CARPENTER. 


Dr. W. A. Lamborn, F.R.E.S., sent to the Entomological Department of the 
Oxford University Museum in February some specimens which he discussed as 
follows in a letter to Sir Edward Poulton who has kindly allowed me to quote it. 


“* Fort Johnston, Nyasaland, 6th February, 1935. 


“TI have recently succeeded in unravelling what has for long been to me the 
mystery of the little calcareous tubes such as are to be found, often several side 
by side and varying greatly in size, coiled round the twigs of a Bauhinia. I 
collected a number of twigs bearing the tubes and kept them in water, and one 
day discovered a very moist little insect backing out. When it had dried I found 
that it was an immature bug, and by and by as it rested on the outside of its 
tube it moulted and I then discovered it to be a Cercopid. . . . From examination 
of the tubes it is quite easy to draw inferences as to what the larval habit is. The 
newly-hatched insect inserts its proboscis into the bark, and sucking the juice of 
the plant passes out like the ordinary froghopper a considerable amount of fluid 
material superfluous toits needs. In the case of these species, however, the fluid is 
very rich in mineral matter, which rapidly solidifies and is moulded by the hinder 
extremity of the insect to form the wall of the tube. One of my specimens shows 
very prettily the cast larval skin of one insect that happened to come out first 
solidified by the fluid passed over it by the larva in the tube adjacent. The tubes 
effervesce very markedly in weak hydrochloric acid but do not dissolve, remaining 
still hard, so that analysis should prove interesting.” 

Dr. Lamborn wrote that the similarity of habit between an African species and 
the Ceylon species noted by Sharp (Cambridge Nat. Hist., Insects, 2: 578) struck 
him as remarkable.. 

The 1928, Nat. Hist. Mag., 1 : 76-81, contains an account by Mr. W. H. China of 
species allied to “ Frog-hoppers ” which are known to make tubes of this character, 
from which it appears that they have been recorded from India, the Malay 
Archipelago, and Australia : Dr. Lamborn’s discovery therefore greatly extends the 
known distribution of this habit. Mr. W. E. China has kindly examined the 
specimens and finds that they belong to a tribe not previously known from Africa, 
and has drawn up a description of the new species. 

The tubes were submitted to Professor R. A. Peters, F.R.S., of the Department 
of Biochemistry at Oxford, who kindly reported as follows: “The tubes readily 
give off carbon dioxide with acid, and consist to the extent of 813% of calcium 
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carbonate. No magnesium is present: the ash is at least 93% CaO. I examined 
the residue after treatment with acid, and found evidence of protein, but in the 
amounts which I took no carbohydrate or uric acid. A doubtful phosphate 


reaction was present.” 

Dr. Lamborn wrote later, 29th May, 1935: “ The plant on which I found them— 
a species of Bawhinia—must be a lime-lover, for at the place where it grows 
abundantly the Public Works department has a lime-kiln.” 


A new genus and species of MACHAEROTIDAE (Homoptera) from Nyasaland. By 
W. E. Cuta, M.A. (Dept. Entomology, British Museum (Nat. Hist.)). 


[Communicated by Professor HALE CARPENTER. | 


The family Macnarroripar Baker is represented in Africa by two genera, 
Neuromachaerota Schmidt with N. vosseleri Schmidt, and N. obscurior Jac., both 
from Tanganyika Territory, and Enderleinia Schmidt, with E. bispina Schmidt, 
Togo, and EZ. fumipennis Schmidt, Kamerun. 

There is also another genus, Pseudomachaerota Mel., in Madagascar represented 
by P. olivacea Mel. All these genera belong to the subfamily Hinpotinaz Baker 
(= ENDERLEINIINAE Schmidt). The Macnarrotinaz, and MAxuDEINAE have so 
far not been recorded from Africa. The Hrypo.inaz have been divided by Baker 
into two tribes the Hindolini and the Hindoloidesini (1927, Philipp. J. Scv., 32: 
531-533). The three African and Mascarene genera all belong to the former. It 
is therefore of some interest to find that the Hindoloidesini are also represented in 
Africa by a new genus described herewith. 


Aphrosiphon gen. n. 


Clastopteroid in form, that is the body short and compact with the tegmina 
apically, behind clavus, bent across apex of body and overlapping. Apex of head 
broadly rounded on to a strongly convex face. Head including eyes as broad as 
the anterior margin of pronotum, but no broader, moderately produced in front of 
eyes, rounded at apex, the frons strongly swollen, smooth and shining. Eyes very 
large, the vertex broad, obscurely wrinkled; the ocelli nearly twice as far from the 
eyes as from one another; clypeus short, shaped like an inverted pear, smooth. 
Rostrum reaching to base of hind coxae. Pronotum six-sided, the anterior margin 
slightly angularly produced in middle between eyes; antero-lateral margins dis- 
tinctly shorter than posterior margins, slightly, narrowly reflexed; posterior 
margin deeply emarginate; disc smooth and shining with some very obscure 
transverse wrinkles and very fine, very sparse and obscure punctures. No middle 
keel whatsoever. Scutellum without an erect spinous appendage, triangular, 
longer than broad, the greater part elevated, with the disc of elevation more or 
less level, not hollowed out, somewhat wrinkled but smooth; the lateral margins 
of elevation more or less carinate; the apex of scutellum not elevated, more or less 
acute, the extreme apex slightly prominent. Tegmina glassy, the veins margined 
with a row of very fine punctures; apical third of tegmen beyond apex of clavus 
folded over at right angles, over end of short abdomen; apical membranous 
appendix large and longitudinally crinkled, resembling the membrane of a 
Heteropteron; corium with three apical cells and three subapical cells; costal 
margins somewhat opaque and obscurely finely punctured; the two veins of 
clavus fused in middle for about one-third their length; clavus broad, its apex 
truncate, the vein of claval commissure curved round to apex of claval suture; 
terminal appendix of clavus short and broad. Venation of hind-wings as in 
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Enderleinia, etc. Hind tibiae with one large spine near middle and one small one 
half-way between the large spine and the base of tibia. Abdomen short and thick 
the genital segments vertical, strongly compressed along line of body. 


Genotype: Aphrosiphon bauhiniae sp. n. 

Differs from Enderleinia and Newromachaerota in the clastopteroid folding 
of the apices of tegmina, in the venation of the tegmina, and in the apically blunt 
clavus. It also differs in the smooth shining feebly wrinkled pronotum, and the 
more or less level dise of scutellum. Differs from Hindoloides Dist., in the strongly 
elevated scutellum, longer antero-lateral margins of pronotum and distinct venation 
of tegmina, 


Aphrosiphon bauhiniae sp. n. 


2. Sordid yellow, palest on dise of pronotum and scutellum, shading to pale 
brown in places. The following areas are shining dark brown to black :—Basal 
half of frons (7.e. part visible from above), a stripe between the ocelli, rostrum, 


Fic. 1.—Aphrosiphon bauhiniae gen. et sp. n. _a@.—lateral view showing folding over of apices 

of tegmina and elevated scutellum; 6.—Tegmina flattened to show venation; c.—hind- 

ing; d.—dorsal view of head, pronotum and scutellum showing colour pattern; e.—larval 
calcareous tube on Bauhinia twig. 


two moderately wide longitudinal stripes on pronotum diverging from middle of 
anterior margin, thence more or less parallel, the lateral angles of pronotum 
broadly and the postero-lateral margin narrowly, two badly delimited spots at 
base of scutellum continued from ends of two parallel median stripes-on pronotum, 
mesopleura, anterior lateral angle of metapleuron, bases of femora (rather pale), 
apical two-thirds of tibiae and genital segments. Tegmina glassy, veins pale 
brown. Total length 5-5 mm. Width across humeral angles 3-5 mm. 

3 (probably teneral) similar to 2, but the dark brown markings on frons and 


— 


84 


pronotum absent; the base of scutellum largely suffused with brown; the femora 
and tibiae entirely dark brown to black except for extreme apex of anterior femur. 
Total length 5mm. Width across humeral angles 3 mm. 


Habitat NvasaLanp: Fort Johnson, 3 99 and 1 g. 

“On Bauhinia”? (W. A. Lamborn). 

The calcareous larval tube is similar to that produced by species of Machaerota 
and Hindoloides. It is about 0-4 inches long, placed at right angles to the twig. 
Its base is greatly thickened and it narrows to the apex. 

My thanks are due to Prof. Hale Carpenter for enabling me to study this 
interesting species. 


A record of the first male of Triglyphus primus Loew (SYRPHIDAE) taken in 
Britain. By L. PARMENTER. 


On June 30th, 1935, I caught a male Z'riglyphus primus on the glass roof of 
the verandah of my house at Thornton Heath, Surrey. The only previous record 
of this species in Great Britain is of a female taken by Capt. C. Diver in July 1929 
in Kensington (Aubertin and Diver, 1933, Ent. Mon. Mag., 69: 188). It appears 
to be rare in Europe and has been taken in Austria, Denmark and Italy. The 
life-history of the species is unknown, but the larvae of the allied genera, Paragus, 
Pipiza and Pipizella, are aphidiphagous. Pa = ; 
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